




























































































Under fire, the performance of men and machines depends on what they are made of. United States Steel 
makes the materials for the machines, whether it’s a very tough armor plate, or heat-resistant alloy, or Stainless Steels. 


You might be interested in some of the USS steels developed specifically for aircraft and missiles: 

USS Strux, an alloy steel with close to 300,000 psi tensile strength primarily for aircraft landing gears; 

USS Airsteel X-200, an air-hardenable alloy steel with 230,000 psi yield strength for aircraft sheet and missile 
applications; USS 12MoV and USS 17-5 MnV Stainless Steels for high-speed aircraft and missiles; 
Stainless ‘‘W", a precipitation-hardenable Stainless Steel. 


New “exotic” metals, new methods for making them, present an exciting challenge. Men willing to accept this 
challenge—civil, industrial, mechanical, metallurgical, ceramic, electrical or chemical engineers have a future 
with United States Steel. Write to: United States Steel, Personnel Division, Room 2316, 

525 William Penn Place, Pittsburgh 30, Pennsylvania. 

USS is a registered trademark 


United States Steel 





HOW TO MAKE A “LEFT TURN” IN OUTER SPACE 


(and the “right turn” toward a gratifying career) 


Like the dimensions of the universe 
itself, the future of space technology 
is beyond imagination. The fron- 
tiers of space will edge farther and 
farther from us as engineering and 
scientific skills push our knowledge 
closer to the stars. Bendix Aviation 
Corporation, long a major factor in 
America’s technological advance, 
offers talented young men an out- 
standing site from which to launch 
a career. 


In the field of controls alone, for 
example, Bendix (which makes con- 
trols for almost everything that 
rolls, flies or floats) has developed 
practical, precision equipment for 
steering and controlling the atti- 


A thousand products 
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tude of space vehicles. It consists 
of a series of gas reaction controllers 
(actually miniature rockets) which 
are mounted around the satellite. 
Individually controlled by a built- 
in intelligence system, they emit 
metered jets of gas on signal when- 
ever it is necessary to change the 
orientation of the satellite. 


The development of this unique 
control equipment is but one of the 
many successful Bendix projects 
involving knowledge of the outer 
atmosphere and beyond. Bendix, a 
major factor in broad industrial re- 
search, development and manufac- 
ture, is heavily engaged in advanced 
missile and rocket systems and com- 


Genii” 


AVIATION CORF 


Fisher Bldg 


ponents activities. These include 
prime contract responsibility for 
the Navy’s advanced missiles, Talos 
and Eagle. 


The many career opportunities 
at Bendix include assignments in 
electronics, electromechanics, ultra- 
sonics, computers, automation, 
radar, nucleonics, combustion, air 
navigation, hydraulics, instrumen- 
tation, propulsion, metallurgy, com- 
munications, carburetion, solid 
state physics, aerophysics and 
structures. See your placement 
director or write to Director of 
University and Scientific Relations, 
Bendix Aviation Corporation, 
1108 Fisher Bldg., Detroit 2, Mich. 


a million ideas 
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René Descartes...on the light of reason 


“Hence we must believe that all the sciences are 
so interconnected, that it is much easier to study 
them all together than to isolate one from all the 
others. Therefore, if anyone wishes to search out 
the truth of things in earnest, he should not select 


any one special science; for all the sciences are con- 


joined with each other and interdependent: let 
him think only about how to increase the natural 
light of reason, not in order to solve this or that 
difficulty of a scholastic nature, but that his under- 
standing may direct his will to its proper choice in 


every contingency of life.” 
—~Regulew ad Directionem Ingenii, 1629 


THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 


A nonprofit organization engaged in research on problems related to national security and the public interest 
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ATOMIC POWER and DETROIT EDISON 


A vast new source of energy—from the atom—is 
of major interest at Detroit Edison. The advances 
already made indicate that the electric power 
industry is on the threshold of exciting new 
developments in atomic electric power. 

Detroit Edison personnel are playing a leading 
role in these developments. One such project is 
the Enrico Fermi Atomic Power Plant near 
Monroe, Michigan. Here many of our men are 
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assigned to the Power Reactor Development 
Company and the Atomic Power Development 
Associates in the design and construction of the 
world’s largest breeder reactor. This is but one 
example of many scientific pioneering achieve- 
ments which provide continuing challenges to 
young engineers in the electric power industry. 


THE DETROIT EDISON COMPANY 
Detroit 26, Michigan 
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Westinghouse is the best place for talented engineers 


Westinghouse mathematicians Burnham Moffat and Dr. Richard Durstine check on an electronic 
computer working out solutions to a heat transfer problem for the company’s Atomic Power Division. 


The Mathematics Department helps you to use 
high-speed computers to solve your problem 


The Mathematics Department helps Westinghouse 
engineers take advantage of modern methods of mathe- 
matics and new developments in this field. If new tech- 
niques are needed to use a digital computer for solving 
an engineer’s problem, these men will develop them. 

This department, the second of its kind in American 
industry, is staffed by 15 Ph.D.’s, 3 M.S.’s, and 6 B.S. 
mathematicians. Among other accomplishments, it is 
credited with developing OPCON, an electronic brain 
for optimizing control of processing systems. OPCON 
won for Westinghouse the 1958 Industrial Science 
Achievement Award of the A.A.A.S. 

Supporting the work of about 150 other mathemati- 
cians with operating divisions, the Mathematics Dept. 
is actively studying industrial logistics (called OR or 
Operations Research by some), fatigue of metals (pio- 
neering work using statistical techniques), equipment 
and system design, and a variety of other challenging 
problems. 

The young engineer at Westinghouse isn’t expected to 


know all of the answers. Our work is often too advanced 
for that. Each man’s work is backed up by specialists— 
like the men in this Mathematics Dept. Even tough 
problems are easier to solve with this kind of help. 

If you’ve ambition and real ability, you can have a 
rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportuni- 
ties for talented engineers. 

Want more information? Write to Mr. L. H. Noggle, 
Westinghouse Educational Dept., Ardmore & Brinton 
Roads, Pittsburgh 21, Pa. 


you CAN BE SURE...1F ITS 


Westinghouse 


WATCH WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS 
CBS-TV FRIDAYS 
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DOW is tomorrow-minded 


people... 


company and wants to back up that belief with cash. 


A chemist, with his mind on his own specialty exclu- 
sively, might say: ‘‘The chief raw materials for 
Dow products are sea water, brine, petroleum, coal, 
oyster shells.”” Up to a point he would be right. But 
in fact he would be overlooking the most important 
ingredient of all—people of a certain exceptional kind 
and quality of mind. 

Let’s look at a quick profile of the kind of person Dow 
looks for. His mind and ambitions are not limited by 
the dimensions of the job he is doing. His horizons 
take in tomorrow, while he does his job well today. 
Problems appear to him in a dynamic context of both 
today and tomorrow. The “big picture’ is not just a 
cynical phrase to him. 

This broader view makes him plan well—for his family 
as well as for his job. As the phrase goes, he is “a 
good provider.”’ He owns his own car. Chances are he 
owns his own home. Along with some 80,000 others he 
has invested in Dow stock because he believes in his 


THE DOW CHEMICAL COMPANY - 
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He is a builder at work or in his community. He gets 
a kick out of creating new things. Such products as 
Saran Wrap*, Separan* for the mining industry, the 
new fiber Zefran*, and others. Making things that do 
some important job for the human community, better 
than it has ever been done before, gives him a real thrill. 


Not everyone who works for Dow, whether at Midland 
or the other 23 United States locations (plus 23 foreign 
and 5 Canadian), fits this profile. But by and large 
most of those who do well tend to. Though they have 
more than their share of “‘creative discontent,” they 
have found a good place to grow, and work out their 
hopes, plans and ambitions. 


If you would like to know more about the Dow oppor- 
tunity, please write: Director of College Relations, 
Department 2427FW, THE DOW CHEMICAL COMPANY, 
Midland, Michigan. 


MIDLAND, MICHIGAN <> 
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Use Profession 
Tools 





A.W.FABER imported 
CASTELL with famous 


Black Gold graphite, 
or LOCKTITE with 
NO SLIP© SPIRAL GRIP 


lead holder and 
Black Gold Imported 
9030 Castell Lead. 


Nothing is more 
important to you in the 
formative phase of your 
education than to develop 
professional habits. 
A.W.FABER Black Gold 
graphite has helped 
countless thousands of 
seasoned Pros acquire 
the “golden touch”. 

It is available to you 
either in the world- 
renowned Castell wood 
pencil or in the Spiral 
Grip TEL-A-GRADE 
LOCKTITE with degree 
indicator. 


Black Gold graphite tests 
out at more than 99% 
pure natural carbon. 

It is smooth, grit-free 
and black as a raven’s 
wing. It takes a long, 
keen point and resists 
heavy pressure in 
drawing or drafting. 


Whether your talents are 
creative or interpretive, 
you'll do better work 
once you acquire the 
“golden touch” with 
professional Castell 
tools. 20 superb degrees, 
8B to 10H. Pick up 

some Castells at your 
convenient supply 

store today. 


CASTELL 


LOCKTITE TEt-a- 


AW FABER & 
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CASTELL WsA 


A.W. FABER-CASTELL 
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A measure of disorder? 
A statistical probability of state? 
The gradient of a scalar? 


Macrocosmic phenomenon or 
microcosmic, too? 


The fundamental concept of entropy 
is involved in many phases of our 
technology. Hence we have a funda- 
mental need to know everything we 
can about its significance. This 
knowledge is critical to our work of 
energy conversion. 


Thus we probe and inquire, search 
without wearying — call upon the 
talents of General Motors Corpora- 
tion, its Divisions, and other indi- 
viduals and organizations — for a 
complete appreciation of all phases 
of scientific phenomena. By apply- 
ing this systems engineering con- 
cept to new research projects, we 
increase the effectiveness with 
which we accomplish our mission — 
exploring the needs of advanced 
propulsion and weapons systems. 











Want to know about YOUR opportunities on 
the Allison Engineering Team? Write: Mr.R.C. 
“: Smith, College Relations, Personnel Dept. 
oa 


LLISON 


Zz Division of General Motors, 
Indianapolis, Indiana 





Energy conversion is our business ¢ 





NOVEMBER 1959 7 


When writing to advertisers please mention the ConneLt ENGINEER. 





Editorial... 


TODAY’S CURRICULUM ... 
TOMORROW’S ENGINEER 


Today's engineers are dealing 
with technical problems that were 
undreamed of five years ago. Mod- 
ern requirements have put an 
enormous strain on the talents of 
every engineer and have necessi- 
tated extensive revisions in college 
training programs, 

At Cornell we have witnessed a 
magnificent expansion of facilities. 
Four new engineering buildings 
have been completed in the past 
five years. Through the foresight of 
the buildings’ planners, these struc- 
tures were designed to meet future 
requirements of instruction and 
research. 

Laboratories have been carefully 
planned and equipped so that the 
space may be used for many differ- 
ent types of work. Grumman Hall, 
new home of the Graduate School 
of Aeronautical Engineering, is 
particularly outstanding in this re- 
spect. The only piece of equipment 
that the designers feel will require 
no modification for many years to 
come is a high pressure air supply. 
Almost all of the remaining appa- 
ratus is planned so that alterations 
necessitated by the space age can 
easily be made. 

Cornell engineers can look with 
pride at their new facilities, but 
the buildings and equipment would 
be valueless without carefully 
planned curricula. Today's problem 
of forming adequate courses of 
study in engineering is probably 
one of the most difficult educators 
have ever had to face. 


Schools Review Curricula 

It is gratifying to note that each 
of Cornell’s engineering schools has 
a faculty committee carefully con- 
sidering curriculum improvements. 
The fruits of their labors are readily 
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apparent. The most cursory glance 
at the latest engineering catalog 
shows that some courses of study 
are almost unrecognizable when 
compared to those of a few years 
ago. 

The one revision that appears 
most consistently throughout the 
College is the introduction of more 
electives. With the single exception 
of agricultural engineering, every 
other engineering program shows 
an increase in the number of elec- 
tives or gives the student a wider 
selection of non-technical courses 
from which to choose. 

We think this overall trend is a 
good one. Although there is a 
marked tendency for these electives 
to bunch up in the fifth year, we 
are confident that an increase in 
their number is wise and hope that 
further planning will make it pos- 
sible to distribute the non-technical 
courses more evenly throughout the 
programs. 


Technical Course Revision 

A study of the technical courses 
now offered makes it immediately 
apparent that they have been sub- 
jected to careful scrutiny. We have 
observed a marked concern among 
professors about continually updat- 
ing their material, In many cases, 
entire courses have been dropped 
or reorganized, 

Much work is evident in the 
planning of the civil engineering 
program. The recent introduction 
of an electrical engineering se- 
quence into that curriculum is only 
one of the many signs of studies 
being carried on in that school. 

Wide revisions are evident too in 
the School of Chemical and Metal- 
lurgical Engineering and the Sibley 


School of Mechanical Engineering. 
The department of engineering 
physics initially planned its curricu- 
lum for maximum flexibility. This 
department has recently added a 
nuclear option available to the en- 
tire college. The completion of the 
reactor facility will undoubtedly 
give the option greater impetus. 

The School of Electrical Engi- 
neering has made important revi- 
sions in their basic courses, but 
their most drastic re-examination is 
at the fifth year level where the 
senior project has been made op- 
tional. This innovation is, we feel, 
part of a needed college-wide re- 
view of the entire philosophy of 
Cornell's fifth year. 


Other Groups Contribute 

In all of this work in course eval- 
uation, we, as students, can play 
an important role. We have always 
found the faculty anxious to hear 
student criticisms of the curricu- 
lum. Eta Kappa Nu, the electrical 
engineering honorary, has done 
some outstanding work in this mat- 
ter of course appraisal. Here is an 
excellent opportunity for the hon- 
oraries in each school as well as 
Tau Beta Pi to do a real service to 
the College. The Cornell Student 
Engineering Council could also be 
helpful in this work. 

Another group that is studying 
the curriculum is the Faculty Policy 
Committee. This committee is con- 
sidering a number of improvements, 
several of which have been sug- 
gested by Dean Corson. With the 
work of these groups and the con- 
tinued interest of students, faculty, 
and administration, the Cornell 
College of Engineering will con- 
tinue to be one of the greatest in 
the world.—A.S.R. 
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Every engineer has at some time in his career asked the question, “What is Engi- 
neering?” At Cornell the question is frequently asked by undergraduate engineers as 
well as by sub-frosh. In this issue of the ConNELL ENGINEER, our authors have consid- 
ered several aspects of this question. With their ideas in mind, we hope that you will 


be better able to arrive at your own answer. 


What Is Engineering School Like?. . . . «.by:D.H. Moyer . 
My View As An Engineering Student. . . . by: A. S. Rosenthal 
The Challenge To The Graduate Engineer . . by: E. E. Foster . 


Science Or Engineering? . , - +  « by: D.R. Corson 


* * * 


Editorial: Today’s Curriculum—Tomorrow’s Engineer 
President's Message . . 

Alumni Engineers . 
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Technibriefs . 
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Stress and Strain 
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The word space commonly represents the outer, airless regions of the universe. 
But there is quite another kind of “space” close at hand, a kind that will always 
challenge the genius of man. 


This space can easily be measured. It is the space-dimension of cities and the 
distance between them... the kind of space found between mainland and off- 
shore oil rig, between a tiny, otherwise inaccessible clearing and its supply 
base, between the site of a mountain crash and a waiting ambulance—above all, 
Sikorsky is concerned with the precious “spaceway” that currently exists be- 
tween all earthbound places. 

Our engineering efforts are directed toward a variety of VTOL and STOL 
aircraft configurations. Among earlier Sikorsky designs are some of the most 
versatile airborne vehicles now in existence; on our boards today are the ve- 
hicles that can prove to be tomorrow’s most versatile means of transportation. 


Here, then, is a space age challenge to be met with the finest and most practical 
engineering talent. Here, perhaps, is the kind of challenge you can meet, 


j KO mS KY For information about careers with us, please ad- 
. dress Mr. Richard L. Auten, Personnel Department. 
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How to advance through lateral movement 


HE LATERAL PASS is a perfect example of how to 
get ahead by first going sideways. And lateral move- 
ment is a philosophy we use at Koppers. 

Here’s how it works. Let’s say you’re a new employee 
at Koppers. We give you a specific assignment. You 
find it exciting, challenging. You do a good job. But do 
we leave you there? Not at all. Once you understand the 
products and the function of that particular operation, 
we try you on a different assignment. Here, again, you'll 
find the work new and stimulating. 

You'll never be buried at Koppers. You'll never stand 
still intellectually. Moving from one operation to an- 
other, you'll move ahead. Your assignment won't be to 
learn just a job, but a vast, diversified corporation. Your 
compensation? Advancement, responsibility, success. 

Your youth won’t be held against you. Neither will 
short tenure. If you have the ability and the desire to get 
ahead, you’ll move fast! Our system of continuous ap- 
praisal and evaluation is your guarantee of that. 
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Koppers is so widely diversified that you can almost 
name your job. Want to work with chemicals, jet-engine 
sound control, plastics, sintering plants, wood preserva- 
tives, road surfacing materials, electrostatic precipi- 
tators? Interested in research? Production? Sales? These 
are only a few of the fascinating opportunities at Koppers. 

Why not find out how you can fit into the Koppers 
picture? Write to the Manager of Manpower Planning, 
Koppers Company, Inc., Pittsburgh 19, Pennsylvania. 
Or, see your College Placement Director and arrange an 
appointment with a Koppers representative for the next 
recruiting visit. 
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GM positions now 
available in these fields 
for men holding 
Bachelor's, Master's 

and Doctor's degrees: 
Mechanical Engineering 
Electrical Engineering 
Industrial Engineering 
Metallurgical Engineering 
Chemical Engineering 
Aeronautical Engineering 
Ceramic Engineering 
Mathematics 

Industrial Design 

Physics ¢ Chemistry 
Engineering Mechanics 
Business Administration 
and Related Fields 





Thinking far up the road 
£1 LCCHTONICS 1 aunat ihe, 


demonstrated in this working model of General Motors experimental 
Auto-Control System, is an electronic marvel that takes over steering, 
speed, braking and obstacle detection for drivers. 


If you’re thinking ahead in the field of 
science or engineering, General Motors 
is the place for you. Here are many 
challenging opportunities for young men 
who want to do things, do things better, 
solve problems on projects that probe 
into the future. 

Among many available fields and 
products in which GM engineers and 
scientists work are: electronics, rocket 
propulsion, automotive, solar energy, 
astronautics, diesel engines and house- 
hold appliances. 

GM has plenty of room in which you 
can grow. As you move forward, you 
take on jobs of greater responsibility in 
your Division and can bridge across to 
positions of responsibility in other Divi- 
sions of the Corporation. And if you 
wish to continue with advanced studies, 
GM offers financial assistance. 

For more information on a fine posi- 
tion with an exciting future, write to 
General Motors, Personnel Staff, 
Detroit 2, Michigan. 


GENERAL MOTORS 
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New products create 
more good jobs at Du Pont | 


HOW LONG WILL 


NOVEMBER 1959 


aU PONT 


That depends, for the most part, on its 
finish. The most dazzling cars on the road 
today wear gleaming coats of Du Pont 
“Lucite” * acrylic lacquer. For “Lucite” 
stays bright and beautiful three times longer 
than the best conventional finishes. 


Like hundreds of other products de- 
veloped through Du Pont research, “Lucite” 
has created all kinds of new jobs. Jobs in 
the laboratory. Jobs in production. And 
jobs in sales and marketing. Good jobs 
that have contributed substantially to the 
growth of Du Pont and the prosperity of 
our country. 


It’s an old story. But it’s truer today 
than ever. For the very nature of our busi- 
ness makes research pay off, giving us the 
courage to “obsolete” products when better 
ones are found. This is probably why our 
sales have increased more than tenfold dur- 
ing the last twenty-five years. And for every 
dollar we have spent on research during 
these years, we have been able to invest 
three in new production facilities. 


What does all this have to do with you? 


IT STAY BRIGHT AND SHINY? 


For qualified bachelors, masters, doctors, 
career opportunities are greater today at 
Du Pont than ever before. There is an in- 
teresting Du Pont future for metallurgists, 
physicists, mathematicians, electrical and 
mechanical engineers, and other technical 
specialists, as well as for chemists and chem- 
ical engineers. 


You probably won’t discover a “Lucite,” 
nylon or neoprene, or develop a revolu- 
tionary new process, your first year. No- 
body expects you to. But you will be given 
responsibility from the very start, along 
with training that is personalized to fit your 
interests and special abilities. Our advance- 
ment policies are based on the conviction 
that you should work at or near the top of 
your ability. For as you grow, so do we. 


If you would like to know more about 
career opportunities at Du Pont, ask your 
placement officer for literature. Or write 
E. I. du Pont de Nemours & Co. (Ine.), 
2420 Nemours Building, Wilmington 98, 
Delaware. 


* “Lucite” is Du Pont’s registered trademark for its acrylic lacquer. 
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BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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WHAT IS ENGINEERING 


SCHOOL LIKE? 


Engineering education gives the student rigorous training in 
analytical thinking. Although the work is difficult, its rewards 


If you like mathematics and do 
well at it, and enjoy what science 
courses you may have had, some- 
body has probably suggested that 
you study engineering. This may 
have prompted you to find out 
what engineering is and what en- 
gineers do and you may have sent 
for some engineering school cata- 
logs or may even already be en- 
rolled in an engineering school. 
Assuming you have made your de- 
cision to have a stab at engineering, 
my purpose will be to try to give 
you some better idea than you may 
now have of what engineering 
schools are like and especially of 
how enrolling in one differs from 
just “going to college.” 

One of the first points to realize 
is that despite all the psychological 
tests of interests and abilities, there 
is so far no sure way for a young 
person in his teens to determine 
that he should be an engineer. Con- 
sequently, engineering schools are 
filled each fall with hundreds of 
students who despite all protesta- 
tions have really made this decision 
on a tentative basis only. Students 
elect to undertake professional 
training not only without any firm 
conviction but also without under- 
standing what the training program 
involves, and these blind spots can 
create real problems. 

In telling you what engineering 





+ 
Engineering laboratory work gives you 
comprehensive training in experimental 
techniques as well as a first hand op- 
portunity to apply basic principles. These 
chemical engineering students are op- 
erating a double effect evaporator. 
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are many and its value indisputable. 


by Donald H. Moyer 


schools are like, I shall draw some 
comparisons with the liberal arts 
colleges. It will not be my purpose 
to demonstrate that either is super- 
ior to the other; the two have es- 
sentially different aims and the 
value of each must be appraised in 
the light of its own objectives. 
Thus, at the outset let us acknow- 
ledge that every individual who 
would enter professional employ- 
ment must have the appropriate 
specialized training, but in addi- 
tion it is equally important that an 
educated man learn of his heritage 
and the world around him through 
a study of what we have come to 
call the liberal arts, embracing as 
they do the natural and physical 
sciences, the social sciences, and 
the humanities. Education must be 
a blend of the general and the par- 
ticular, the vocational and the uni- 
versal; engineering and liberal arts 
education are not antithetical, but 
complementary. A proper disciplin- 
ing of the mind is possible in either 
type of education, and either can 
serve as the first step beyond sec- 
ondary school toward preparing 
one to become an educated man. 
On the other hand, neither general 
nor professional training can be 
neglected in the total pattern of 
one’s education. 


Professional Training 

An engineering college or tech- 
nological institute is a professional 
school whose essential purpose is 
not a general liberal arts education 
but training for a highly developed 
professional career as for medicine 
or the law. But, compared with 


these other professions there is one 
big difference: the engineer begins 
his professional education directly 
upon graduation from high school 
while the doctor and the lawyer 
begin their strictly professional 
preparation only after they have 
been educated in the liberal arts 
and have entered graduate school. 

Preparation for law and medi- 
cine is made in two schools and at 
two levels in higher education; in 
preparing for engineering there is 
for most students only one highly 
concentrated curriculum compress- 
ed into four or five years of in- 
tensive undergraduate study in one 
school. The prospective doctor or 
lawyer can weigh the prospects of 
professional training throughout 
his undergraduate college years 
and by the time he enters graduate 
school be more certain of his pro- 
fessional objective; the prospective 
engineer is asked to make his de- 
cision on professional training be- 
fore he ever goes to college. 


Engineering Curriculum 

What is the engineering curric- 
ulum? To be sure, there are many 
programs each differing in some 
respect from others, but the basic 
constituents bear a strong similar- 
ity. Four principal categories of 
subject matter characterize the av- 
erage engineering program: basic 
science and mathematics; applied 
engineering science; applied tech- 
nology; and general, managerial, 
or liberal studies. 

The first three of these categories 
are usually pursued in sequence 
with some overlapping; the last 
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category of nonscientific, nontech- 
njcal courses may be spread 
throughout the entire curriculum, 
but usually with a heavier concen- 
tration in the later years, Basic and 
applied engineering science are 
likely to occupy the first half or 
more of the whole program with 
applied technology deferred to the 
later years. Studies in the liberal 
arts, exclusive of science and mathe- 
matics, will seldom be found to ac- 
count for more than 20 per cent of 
an engineering curriculum, if that 
much. ‘ 

As an engineering student you 
should realize at the outset that 
despite all the whoop-te-do about 
the liberal arts content of engineer- 
ing curricula, none are able to offer 
in one neat package of four or five 
years both a sound professional 
technological training on the one 
hand and on the other a thorough 
liberal arts education. Nor will the 
proportions be at all even; the 
prime purpose of the engineering 
school is scientific and technical 
and the programs will reflect this 
weighting even at the expense of 
slighting the liberal arts. 

Ideally a budding engineer might 
profitably spend four years in a 
liberal arts college and upon receipt 
of a bachelor of arts degree em- 
bark upon three years or more of 
engineering education in much the 
same manner embryo medical doc- 
tors and lawyers do today, but the 
costs are considerable and the 
training of engineers has evolved 
in a different pattern. It is also true 
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that today’s average engineer can- 
not look forward, as can the physic- 
ian, to the same high earnings in 
middle life with which to pay back 
the high expenses of his education. 

One finds would-be engineers 
often seeking in engineering 
schools a balance of liberal and 
professional studies which actual- 
ly does not exist. True, as much as 
40 per cent or more of an engineer- 
ing curriculum may consist of 
courses normally offered by liberal 
arts colleges, but inspection will 
reveal that over half of this propor- 
tion is made up of courses in sci- 
ence and mathematics. Thus, if you 
are going to engineering school, be 
prepared to forego the extensive 
opportunities to explore the human- 
ities and social sciences which will 
be available to your friends in lib- 
eral arts colleges. You will have 
some opportunity to inv estigate 
these lines of interest, but for the 
most part it will be in the later 
years of your course. This leads to 
the question of electives and the 
flexibility of your program in an 
engineering school. 


Program Flexibility 

In a liberal arts college most of 
your courses are of your own 
choosing; in engineering school 
most of your courses are prescribed, 
and not only required of you but 
arranged in sequences which make 
your whale program of studies rel- 
atively inflexible. These are char- 
acteristics of any professional pro- 
gram and in this respect studying 


engineering differs markedly from 
attending a liberal arts college. 

The restrictive influence of the 
curriculum imposes a discipline up- 
on engineering students shared by 
few of their brothers in liberal arts. 
This can be especially trying to the 
freshman engineer, eager like all 
other young men to explore in 
many directions among the vast of- 
ferings of the college catalog, but 
bound to his daily regimen of 
math., physics, chemistry, English, 
and drawing, and, just perhaps, a 
liberal elective. Or, picture your- 
self a junior intent upon a particu- 
lar course in the humanities as an 
allowed elective, but which simply 
comes at the wrong hour to be 
fitted into your schedule of re- 
quired engineering courses. 

These frustrations are not uncom- 
man for engineering students. Be 
prepared, though, for another im- 
pact of a relatively rigid profes- 
sional program of studies; the im- 
position of many prescribed courses 
precludes the possibility of dodg- 
ing the hard ones. In a liberal arts 
college, if you find a subject hard 
or uninteresting, you can usually 
drop it after a term and move to 
other fields; in engineering you 
must meet it head on, period. These 
differences between engineering 
and liberal arts curricula will be 
revealed to you if you study the 
catalogs carefully. The important 
thing for you is to realize that they 
are different and not to expect from 
one what only the other can right- 


fully give. 
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Although course schedules for engineers often indicate a large number of liberal arts courses, many of these will be in science and 
related fields. There is room in your program for courses like this one in government, but careful planning is necessary to be sure 

that it can be included in your full schedule. 
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Ask any undergraduate on a 
university campus what group of 
students works the hardest, and he 
will probably tell you it’s the engi- 
neers. Most students who come to 
engineering schools have heard this 
remark from somebody, but it sel- 
dom seems to sink in. Several fac- 
tors conspire to prove this asser- 
tion, and failure to recognize them 
and their cumulative effect has 
perhaps done more than all else 
to bring to an untimely end the 
careers of many budding engineers. 


Class Load 

Of first importance is class load 
which for the average engineering 
student is at least 20 per cent high- 
er than for liberal arts students. 
Scientific and technical knowledge 
has expanded so rapidly in recent 
years that even by dropping obso- 
lete courses and rearranging oth- 
ers, engineering curricula, even in 
five-year programs, have been 
strained to the limit to include all 
the basic preparation which a mid- 
twentieth century engineer should 
have. Any leisurely and reflective 
pursuit of learning which one 
sometimes associates with scholars 
of the liberal arts is out of the 
question. 

The very nature of engineering 
courses further aggravates the situ- 
ation. The courses in science and 
technology require extensive labor- 
atory and computing periods which 
make your day a full one with 
many afternoons spoken for until 
4:30. If then at 5:00 you could call 
it quits and except for an hour or 
so of homework after dinner, you 
could relax with your hi-fi or a 
good book, that would be one thing; 
but if you would be a successful 
engineering student your home- 
work averages about five hours 
which means your week’s work 
load will normally amount to sixty 
hours or more. Quite a change from 
the customary forty-hour week you 
have always heard about!’ 

It would be unfair to say that the 
courses the engineering student 
takes are in themselves more diffi- 
cult than those elected by arts stu- 
dents. A selective factor is at work 
here, and if you choose to study 
engineering one reason is presum- 
ably because you have a flair for 
these subjects and enjoy them; for 
you they may be easier than courses 
in history or fine arts. The intellec- 
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tual discipline or training of the 
mind you will receive in engineer- 
ing will be one of the principal 
benefits of your training and will 
apply to most of your work. You 
will have few courses where mere 
receptivity to ideas and the ability 
to repeat them on examinations 
will suffice. 

Hard work, a heavy load, and 
disciplined mental activity is your 
lot if you elect engineering. If you 
are to carry off successfully such 
an academic life you must have 
mastered your secondary school 
work, have perfected your study 
habits, have a high capacity for 
sustained application, and a great 
desire to accomplish what you have 
set out to do. You must have the 
ability to concentrate, systematize, 
and organize your work, make an 
orderly approach to solving prob- 
lems, persist in the face of often 
repeated failures, and thrive on all 
of this. These are among the mak- 
ings of a good engineer, and they 
are certainly essential to the suc- 
cessful pursuit of an engineering 
education. 


There’s Time For Activities 


At this point perhaps you are 


saying to yourself, “Engineering? 
Phooey! I want a professional ca- 
reer, but I want some fun in col- 
lege, too.” Well, don’t despair; this 
is one case where you can have 
your cake and eat it, provided you 
will submit to one thing—discipline, 
both mental and physical. 


Among the happiest, ablest, and 
most successful college students I 
have known are many engineers. 
They are often campus leaders, 
play an active and constructive role 
in student social life, organizations, 
and athletics. The question need 
not be between athletics and en- 
gineering; seven of the nine men in 
Cornell’s famous 1957 crew which 
won the Grand Challenge Cup at 
Henley, England, and many other 
honors, were engineers. And engi- 
neers abound throughout the entire 
range of sports, as well as in the 
broad scope of other student activi- 
ties and organizations. 

The key to dual accomplishment 
in academic life and extracurricular 
activities is the awareness that in 
any week there are just 168 hours, 
that so many of these are required 
for eating and sleeping, going to 
and from class, for shaving and 
brushing teeth, and that what re- 
mains is for study and recreation. 
The plotting of study time and its 
effective use is essential. 

Although you may be only an 
average student, there is time for 
relaxation or nonacademic activi- 
ties, unless of course you are 
required to devote long hours to 
remunerative employment. Even 
then, a surprising number of engi- 
neering students have found it 
possible to lead a full and varied 
campus life with great credit to 
themselves and their alma mater. 

And it is the very factors which 
bring about this busy and produc- 
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Jeffrey Frey 

Professor Newhall demonstrates the prin- 

ciple of conservation of energy in his 

basic physics lecture. This course is a 
basic part of your training. 


tive life college which are an 
integral part of the make-up of a 
good engineer. You can achieve a 
well rounded college life and the 
rewarding sense of accomplishment 
will enrich your whole college 
career. The fact that as an engi- 
neering student you may find it 
necessary to put forth more effort 
to achieve what you want will 


make your reward all the sweeter. 


The First Years On Faith 
Your motivation, your interest 
and enthusiasm for what you are 
doing, have much to do with your 
success in engineering college. Un- 
fortunately, the freshman engineer 
is seldom fully motivated, nor can 
he be expected to have at that time 
of his life a naturally consuming 
desire to be an engineer. Some in- 
terest you must have or you would 
not have chosen engineering school, 
but in large measure your motiva- 
tion to become an engineer is a 
product of your development in 
engineering school, and this means 
that at the outset you must act a 
good bit on faith, Without utterly 
clearcut motives and the certainty 
that you are tackling the right 
career, with all the natural doubts 
which assail all young men in their 
teens, and in the face of a flood of 
changing interests which will con- 
fuse your long term objectives, you 
may have to accept somewhat 
blindly the rigors of your first year 
or two in engineering school. 
Mavbe you have heard that a 
large number of engineering stu- 
dents fall by the wayside, especi- 
ally in the first year of their engi- 
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neering course. Unfortunately, this 
is true and you should know that 
one of the principal reasons for 
this mortality, or attrition as the 
colleges call it, is lack of proper 
motivation, and I would add, fail- 
ure to understand what engineer- 
ing school is all about. Lack of 
ability is seldom the reason for 
failure, for this can be assessed 
before a student matriculates and 
the wise school will exclude the 
intellectually unfit. But how about 
this factor of motivation? 


Motivation 

The psychologists will tell you 
that if a person knows with some 
degree of certainty what he can do 
and has an established interest in 
doing it his accomplishments will 
be greater than if he lacked this 
motivation. Applied to prospective 
engineering students there are few 
who know for sure that they have 
the attributes for this profession 
and fewer whose interests in it are 
tried and stable. Despite all the 
psychological testing that goes on, 
about all we can tell anybody at 
present about his fitness for engi- 
neering is that he does or does not 
have the requisite intelligence and 
secondary school accomplishments. 

We have yet to find adequate 
tools which will measure the be- 
havioral characteristics and inter- 
ests of people who will make suc- 
cessful engineers or engineering 
students; current measures of inter- 
est are far short of being successful 
predictors. What is more disturbing 
is that at seventeen or eighteen a 
young person’s behavior, attitudes, 
and interests are not altogether 
stable and fully formed so that 
even if we could measure them 
accurately they might be descrip- 
tive of him today but not for to- 
morrow. 

Upon this foundation of shifting 
sands most engineering freshmen 
start their college careers. If you 
go to engineering school, remem- 
ber, despite all protestations to the 
contrary, that a majority of your 
classmates do not know any better 
than you whether for sure they 
have what it takes to be engineers 
or that their interests are any more 
valid. You are taking a calculated 
risk, and the first year of engineer- 
ing school is more or less of an 
adventure. 

If your first year in engineering 


school must be experimental, be- 
cause you have been unable fully 
to validate your choice of a career, 
at least you owe it to yourself to 
adopt an attitude of free inquiry 
and make every effort to give your 
venture a fair trial. Your initial 
impact with an engineering curric- 
ulum may not fire your enthusiasm 
for engineering or vastly increase 
your knowledge of the profession. 
To resolve your question you will 
have to look beyond your first year 
courses, talk with and observe the 
work of upperclassmen, ask ques- 
tions of your teachers and your 
faculty advisor, and by reading and 
orientation lectures explore to the 
limit of your time and abilities the 
true role of the engineer. 


Making The Right Choice 


Do I hear some of you saying, 
“Will the lightning ever strike? 
When will I know for sure that en- 
gineering is for me?” For most of 
us the lightning never does strike; 
interest which motivates us in a 
career is usually the product of a 
slowly growing awareness that a 
particular goal is ours, and_ this 
awareness is nourished by familiar- 
ity, the gradual acquisition of 
knowledge, and the satisfactions 
which come from the achievement 
of preliminary goals. What I am 
saying is that your motivation to- 
ward a lifetime in engineering will 
grow as your course unfolds, aided 
by your efforts and those of the 
faculty to accelerate the process. 

Your friends in liberal arts must 
wrestle with this problem of moti- 
vation, too, but not having com- 
mitted themselves as freshmen to 
a program of professional training 
they are not so acutely aware of the 
problem of reconciling their ill-de- 
fined interests with their college 
studies, especially when these 
studies often have little vocational 
significance anyway. If, by the end 
of two years, your interest in en- 
gineering should have ceased to 
grow, and provided you may have 
developed some positive leanings 
in another direction, then perhaps 
you should quit engineering school 
and do something else. But give it 
a fair trial! This experiment to test 
or establish your interest in engi- 
neering should be an exciting, chal- 
lenging, and productive experience. 
As in any research you may be as- 
sailed by doubts and failures before 
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success is won and you must be 
steadfast in your quest for an 
answer. 

Perhaps before your answer 
comes you will be tempted to ditch 
the whole experiment, believing 
that to continue can only be a 
waste of time. Let me reassure you! 
Whether you wind up in engineer- 
ing, selling hats, or preaching the 
gospel, the net result of any amount 
of engineering education will be a 
gain. Most engineering graduates 
follow careers which utilize the 
technological training they have ac- 
quired, but graduate engineers may 
be found in medicine, law, teach- 
ing, business, journalism, and the 
ministry, and I have yet to meet 
any one of them who regrets his 
training as an engineering student. 


The Training Is Valuable 


And why should he? What em- 
ployer anywhere will not look with 
favor on the young man who brings 
to his job a disciplined mind skill- 
ful in its orderly approach to solv- 
ing problems; a temperament in- 
ured to hard work, and the capac- 
ity to persevere in the face of dif- 
ficulties and discouragement or 
failure; and an understanding, by 
virtue of his knowledge of science 
and mathematics alone, of forces 
governing our modern world which 
are frequently a mystery to other 
college graduates? 

All right, you may say, I'll buy 
this, but how about the liberal 


arts? Can I afford to neglect this 
phase of my education? My answer 
to this is, you won't have to. If in 
your engineering curriculum you 
will take full advantage of the 
prescribed and elective courses 
available to you in the humanities 
(languages, literature, fine arts, 
etc.) and in the social sciences 
(such as psychology, economics, 
anthropology, and sociology) you 
will have had sufficient exposure 
to these subjects to enable you to 
pursue them further and to your 
heart’s desire throughout your life. 
The graduate in liberal arts may by 
the time he graduates have had 
more formal preparation in these 
fields, but it is still only a begin- 
ning, and bear in mind that all of 
his professional or specialized edu- 
cation is yet to be acquired, where- 
as you will have largely completed 
your vocational training. 

You must always realize that 
one’s education is not solely a pro- 
duct of the classroom nor that it 
must all be acquired before age 
twenty-two or twenty-three. The 
great books are always here for 
you to read and think about; the 
great minds are yours to listen to; 
the music of all ages is yours to 
enjoy on hi-fi, by radio, or in the 
concert hall; and the masterpieces 
of art and architecture whether in 
books, in the gallery, or in the 
market place are yours to study 
and enjoy. 

This rounding out of your edu- 


cation need not be deferred until 
you get your engineering degree; 
the campus of any university will 
offer the engineering student my- 
riad_ opportunities outside the 
classroom to explore the world be- 
yond the realm of science and tech- 
nology. On the other hand, any 
man who would fit himself for 
membership in the fellowship of 
educated men must pursue an ex- 
tended self-imposed program of 
adult education upon graduation 
from college, be his degree in engi- 
neering, liberal arts, or horseshoe- 
ing. 

An engineering education calls 
for the best that is in you and 
helps develop that best. It is not 
all beer and skittles, for it is a 
rigorous and demanding intellectu- 
al discipline. The bridge builder or 
the missile maker cannot afford to 
be right only 70 per cent of the 
time; for the safety, comfort, con- 
venience, and economy of millions 
of people he must strive for perfec- 
tion in machines and _ structures, 
and in the harnessing of all natural 
forces. His education is a solemn 
challenge to these ends. Engineer- 
ing school should not be a burden 
but an opportunity and if as a 
young man or woman you are pre- 
pared to study engineering with 
some better understanding of what 
it means than perhaps you had be- 
fore, these reflections on what an 
engineering school is like will have 
served their intention. 


The majority of your time at college will necessarily be spent in studies, but that doesn’t mean there’s no time for fun. These 
students are combining their technical interests with some extra-curricular work. They are demonstrating some of their engineering 
work at an Engineers’ Day exhibition. 
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MY VIEW AS AN ENGINEERING 


Fifth year engineer evaluates his first four years of training | 
and comments on some of the pitfalls he has discovered. 


My Dad was about to sign my 
ninth tuition check when he looked 
up and asked, “Well, if you had it 
to do over again, would you?” Now 
I am not going to pretend that the 


question is the most original ever 


asked, nor am I going to claim a 
patent to the one correct answer. 
My reply is, necessarily, based 
upon my own experiences which—I 
assume—are those of a “typical” en- 
gineer. 

I look at my last four years of en- 
gineering as a source of great satis- 
faction. | have no doubt, though, 
that if I had the opportunity to do 
it over, there are a number of pit- 
falls and difficulties that I would 
like to avoid. 

There are few fields of study that 
are more difficult and exacting than 
engineering, but the satisfaction you 
get after completing one of the 
toughest courses a school has to 


by Alan S. Rosenthal EE °60 


offer is unmatched. There is, how- 
ever, more than satisfaction to be 
gained from engineering. The rig- 
orous training you get in clear, logi- 
cal reasoning is well worth the ef- 
fort. 

I do not recommend engineering 
to everybody. In fact, those whom I 
do encourage to study engineering 
have been—though they probably 
don't realize it — highly compli- 
mented, A successful engineering 
student usually has a high order of 
intelligence, an interest in science 
and math, and an insatiable curios- 
ity. But even with all of these, he 
has a challenging course of study 
before him. 

I did a great deal of thinking 
before I decided to study engineer- 
ing. My high school, like many 
others, has an intensive program of 
career study. I can still tell you the 
outlook for engineers in the next 


five years, probable starting  sal- 
aries, chances for advancement, and 
a host of other items all pointing to 
engineering as the profession with 
a future. My college boards con- 
firmed my ability, my interest tests 
showed that I was in the right area 
of study, and I was all set to start 
teaching my professor a thing or 
two about calculus. 

My thinking in this direction was 


‘a bit warped, but I did have plenty 


of faith. I had made up my mind 
to do something I knew I could and 
wanted to do, and nothing was 
going to stop me. 


Freshman Class 

Our freshman class was a large 
group of pretty uncertain people 
whose main concern at the moment 
appeared to be what type of slide 
rule to buy. Some of us had never 
removed a tube from a _ portable 
radio. A few weren't sure of quite 
how to open the car hood. But 
those of us who will be graduating 
in June had one thing in common— 
we had made up our minds to give 
it our all. 

Some of my classmates boasted 
about the manner in which they 
slid through high school without 
cracking a book. Then there were 
those who decided to spend the 
term acclimating themselves to the 
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Proper budgeting of time is a serious 
problem for many students. Finding time 
for such worthwhile activities as_ this 
tour of the White Art Museum without 
slighting your studies will require a 
carefully arranged schedule. 
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Sophomore engineer views the effect of mutual inductance in 

physics lab. Although such work may, at first, seem to be un- 

related to your particular area of engineering, you will find that 

this basic scientific background is the core of engineering and 
essential to your later work. 


University’s social activities leaving 
studies to the sophomore or junior 
year. I don’t see them around cam- 
pus anymore. 

The freshman year is never quite 
what you expect. We were all pret- 
ty well oriented to something called 

“college life,” but no one was fully 
prepared for the shock of class 
from 8:00 to 4:30 five or six days 
per week. 

One thing becomes apparent 
pretty quickly. We have a choice of 
a branch of engineering. From then 
on, courses, schedules, and_pro- 
grams are planned for us, We all 
knew just where we were going. 
So many hours are prescribed: take 
them, pass them, get a degree, and 
be an engineer. The regimentation 
seems annoying at first, but most of 
the early courses are in math or 
science, and the opportunities for 
inquiry and discovery are bound- 
less. These subjects have always in- 
terested me, and on a college level 
they become fascinating. 


Basic Courses Important 


But something else about my 
program was a surprise. As far as I 
could see, there were no engineer- 
ing courses. Naturally I had draw- 
ing, but ahem would I get into the 
engineering labs? What about ma- 
chinery, materials, and electronics? 
Sure I had physics, math, and 
chemistry, but they began to seem 
less and less like what I thought 
was engineering. 

The lack of what are considered 
by many to be engineering courses 
during the first year is no small 
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problem. All of us who enrolled in 
engineering were eager to dip into 
the grease, solder, and cement of 
the labs. The fact that most engi- 
neering lab courses are not sched- 
uled until the junior year is often 
enough of a surprise to cause stu- 
dents to lose interest or feel that 
freshman and sophomore courses 
are worthless. I will never forget 
my freshman advisor’s stern re- 
marks when, after doing poorly in 
a physics exam, I walked into his 
office and told him that I wasn’t too 
worried since it wasn't really engi- 
neering. 

How wrong I was! Those basic 
courses are the core of engineering. 
Basic mechanics is just as important 
to the EE and ChemE as to the ME 
and CE. I am continually going 
back to those basic principles. 

The basic courses are the build- 
ing blocks for methods of thought 
and analysis that it takes most of us 
four or five years to envision. Those 
of my classmates who shrugged 
their shoulders and said they would 
wait for the meat of the engineer- 
ing program in their junior or 
senior years usually were denied 
the opportunity by the academic 
committees. 

In some ways it is unfortunate 
that the freshman year should be 
so important, During this year, we 
are going through a difficult period 
of adjustment to a new form of life. 
I have no doubt that when people 
say the freshman year is the hardest 
they are re ferring to this adjust- 
ment problem. 

I found that most of the difficul- 
ties boiled down to the proper 


budgeting of time. Several times 
during my freshman year I sat 
down and tried to see just where 
all my time was going. On a num- 
ber of these occasions, the result 
was a worthwhile redirection of my 
efforts to areas in which I needed 
to do more work. 

In discussing this matter of time, 
I don’t mean to imply that every 
waking hour must be devoted 
to study. Activities, sports, fra- 
ternities, entertainment, and just 
plain relaxing should all play im- 
portant parts in any schedule. The 
cliche “all your education is not 
obtained in the classroom” is 
hackneyed but true. 

In the rush of freshman orienta- 
tion week, I signed every activities 
list that passed through my hands. 
During the first week of classes I 
realized my mistake and narrowed 
the list to two or three. The time 
I have spent with these organiza- 
tions has been considerable, but, as 
long.as it is kept within reasonable 
bounds, it is highly rewarding. 


Work Gets Harder 


Although everyone assured me 
that with freshman courses behind 
me, I could ease up, I was not en- 
tirely satisfied with my performance 
during those first two terms, and I 
decided to work harder during the 


second year. My decision was a 
wise one. I have since discovered 
that the work gets harder rather 
than easier. The junior year is 
tougher than the sophomore year, 
and the senior year is harder ‘than 
those preceding it. 
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These degrees of difficulty are 
no accident. Engineering education 
is hard and rigorous. Having com- 
pleted one phase of work, we are 
better equipped to do advanced 
thinking. It would be absurd if 
courses got to a point where we 
were given a chance to rest on our 
laurels. The best part of engineer- 
ing is that we are continually re- 
quired to work at peak capacity. 

I don’t pretend that such a pro- 
gram is easy, There are many frus- 
trations and discouragements in the 
senior year as well as in the sopho- 
more. But I find that the realization 
that I have been successful before 
is an encouragement to keep going 
and come through again. 


A Time For Re-evaluation 


The conclusion of the sophomore 
year is a big turning point in an 
engineering education. At this time 
we have completed most of the 
basic and general courses and have 
had a slight smattering of hard- 
core engineering laboratory work. 

At that point in my career, I had 
a number of misgivings. I realized 
that I would never be able to take 
all the humanities courses that I 
had hoped for. I began to feel that 


my friends in the Arts College were 


much better off than I. Weren't 

they getting a real education while 

I was being left by the wayside? 
Undoubtedly the arts student 


gets a type of education that an en- 
gineer cannot gain. As an engineer, 
however, I am getting a _profes- 
sional training at an undergraduate 
level. I know that at graduation I 
have excellent job opportunities in 
a field that I enjoy. My Arts Col- 
lege friends, on the other hand, 
found last March that the employ- 
ment picture was not all they had 
hoped for, and many enrolled in 
graduate school where they will 
now start to receive professional 
training. 

Another consideration is summer- 
job opportunities. I found as early 
as my sophomore year that engi- 
neers were in far greater demand 
than anyone else for summer jobs. 
Moreover, the salaries are generally 
higher than those available to non- 
engineers. 

The money aspect of summer 
jobs is, of course, important. But of 
far greater value is the opportunity 
the summer provides to get a pic- 
ture of what engineering work is 
really like. I have found such tastes 
of industry an important factor in 
my decision to continue my engi- 
neering studies, 

Aside from the opportunity for 
summer employment offered by the 
three-month vacation, there is a 
chance for reflection and relaxation. 
During several of my summer va- 
cations I took evening courses in 
nontechnical areas. I found that en- 
gineering did not dull my interest 





or ability in humanities, and that I 
not only held my own, but more 
often than not came out on top in 
courses such as philosophy and lit- 
erature. 

That the type of training we are 
given is useful in non-engineering 
areas as well as technical ones be- 
comes more and more apparent as 
time goes by. The courses that we 
take in the junior and senior year 
provide training in a specific area 
of engineering. They are also appli- 
cations of the basic theories over 
which we labor in our freshman 
and sophomore years. The general 
methods of problem solving learned 
during the first two years are me- 
thodically applied to practical lab- 
oratory problems while our abilities 
to think and reason are continually 
sharpened. 

And now I have reached my fifth 
year. Would I do it all over again? 
Am I glad I took engineering? I 
know this: when I get my degree in 
June, it will mean that I have put 
forth my very best efforts and have 
mastered some of the most difficult 
work that a university has to offer. 
It will mean that I have developed 
my mind to a point where I can col- 
lect and analyze data so that I can 
arrive at sound conclusions wheth- 
er the area be technical or not. The 
business world I am entering is one 
of hard knocks, but I am _ well 
equipped. I am confident that I am 
ready to tackle its problems. 


Photo Science 


Warm spring weather comes to Ithaca, and many arts courses move outdoors. The area around Goldwin Smith proves ideal for 
this type of informal discussion group as it convenes around the sun dial. Students taking this kind of course are drawn from 
every college of the University. Engineers find that they are just as well qualified to take part in philosophical or literary discussion 
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THE CHALLENGE TO THE 
GRADUATE ENGINEER 


Engineers usually take one of two paths after entering in- 
dustry. The technical and managerial paths are compared 


This nation has the highest stand- 
ard of living, measured in material 
goods, of any on earth. It has been 
achieved by our genius for produc- 
tion. As new scientific knowledge 
has appeared, we have been quick 
to apply it to new products and to 
new methods of industry and agri- 
culture. We have maintained our 
high standard of living by our in- 
ventiveness, ingenuity and ability 
to be continually more productive. 
Today, much of our engineering 
talent is being directed. towards 
military defense, with the prospect 
that this will continue to be so for 
years to come. Even assuming that 
we can continue to prevent a Ca- 
tastrophic war, we shall continue 
to be faced with increased eco- 
nomic competition. Russia and 
China are making enormous indus- 
trial progress, by the same paths of 
engineering and industrial advances 
which have been so successful in 
this country. We shall have to run 
fast to stand still. Our position of 
leadership in the free world can be 
maintained only if we are able to 
continue to increase our produc- 
tivity, for we shall surely be priced 
out of some of the world’s markets 
unless we do. We are committed 
to many trends, both military and 
non-military, which demand a con- 
tinuous influx of new techniques 
and products. 

These needed increases in pro- 
ductivity must be based upon 
sound engineering. Never in the 
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and contrasted. 


by Edward E. Foster 


history of the world have there 
existed so many challenges to en- 
gineers. They are needed in so 
many kinds of organizations. Space 
will permit us to do no more than 
touch on highlights of job oppor- 
tunities open to graduate engi- 
neers. Figures 1 and 2 give some 
idea of the scope of their activities. 

There are two broad professional 
paths along which an engineer can 
advance. One may be described as 
technical; the other as managerial. 
These paths are not distinctly sepa- 
rate. They overlap in places and 
cross in others. In the first few years 
after obtaining his academic de- 
gree, the engineer is most likely to 
travel along the technical path, for 
he will be learning to apply the 


skills he has acquired in his formal 
education. As he acquires practical 
experience, he will become increas- 
ingly aware of the existence of the 
two routes and will eventually have 
to choose between them. 


Managerial Path 


Let us first consider the manage- 
rial path. The sequence of events 
may be defined loosely as LEARN- 
ING, DOING, SUPERVISING, DI- 
RECTING, and finally, MANAG- 
ING. Awareness of the necessity 
for choice probably first occurs to 
the engineer when he is asked to 
become a group leader. As he be- 
comes responsible for the effective- 
ness of other engineers, he can no 
longer devote his entire time to 
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DOING—he must apply some to 
guidance of others, Increasingly he 
becomes acquainted with their 
plans and procedures, evaluates 
their ideas and critically examines 
the validity of their analyses and 
experiments, In proportion to his 
managerial success he will be pro- 
moted to successively higher eche- 
lons of supervision. 

The time available for detailed 
participation in any technical en- 
deavor continues to decrease as he 
moves up the managerial ladder 
and becomes concerned with in- 
creasingly broader aspects of the 
endeavor. Breadth of his technical 
knowledge and understanding in- 
creases at the expense of depth in 
any one specialized field. His de- 
cisions choose the way for each 
task to proceed; for one of the 
things we learn quickly is that real 
problems, unlike those in textbooks, 
often do not yield a single solution. 

Textbook problems are carefully 
designed to teach, to lead the stu- 
dent to an increasingly deeper un- 
derstanding of the subject. Real 
problems usually provide insuffi- 
cient data to permit an unequivocal 
answer, so someone has to make a 
decision as to which partial solution 
to accept, and where to proceed 
next. The engineers who respond 
capably to these challenges eventu- 
ally find themselves in such a posi- 
tion as Director of Research, Chief 
Engineer, or Director of Manufac- 
turing. 


Technical Path 

The engineer who chooses the 
technical path does so in most cases 
because he gets his greatest satis- 
faction from direct participation in 
the solution of technical problems, 
as distinguished from the guiding 
of others in their participation. In 
contrast to the managerial, he 
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LEARNS and then continues to 
DO as long as he stays on the “tech- 
nical” path. In the first place, and 
perhaps most importantly, he is the 
man who does the engineering. 
Without him, there would be no 
one for management to manage. 
For every engineering supervisor 
there must be many technical engi- 
neers. 

In the past there were few paths 
of promotion for the man who pre- 
ferred to avoid managerial activi- 
ties, or at least to minimize their 
demands upon his time. Fortu- 
nately this situation is improving. 
The engineer who prefers the more 
technical aspects of the work has 
increasingly greater opportunities. 
More and more, those in manage- 
ment are recognizing the undesira- 
bility of forcing into management 
the engineer who wants to de- 
vote his efforts to direct technical 
achievement rather than the direc- 
tion of people. 

The complexity of present-day 
devices such as automatic machin- 
ery and weapon systems requires 
that engineers of many diverse 
skills and disciplines work together, 
supplementing each others’ capa- 
bilities, to achieve an integrated 
whole. Such teams include both 
technical and managerial engineers. 
They may be small or large; in 
some instances including subteams 
from several companies. They have 
come to be accepted as the normal 
way to performing engineering. But 
let us remember at all times that 
such developments usually rest 
solidly on the basic idea of one 
man. That idea probably is one of 
many which he examined, tested, 
and rejected. Some of the ideas 
were probably further tested by a 
small group for practicability and 
in this examination a few more 
ideas usually die. Finally, one idea 


Figure 2 


is considered worthy of develop- 
ment; and by that time the engi- 
neer who originated it is probably 
back in his office or laboratory at- 
tacking a new and different prob- 
lem. 


The Individual Investigator 

We sometimes hear it said that 
the day is past for the investigator, 
or inventor, who works alone in his 
laboratory. We disagree. At the 
Cornell Aeronautical Laboratory, 
Inc., in Buffalo, we recently noted 
the following assignments of engi- 
neers and scientists to research and 
development projects: 


Number Number 
of of 
Projects Engineers 
Assigned 
30 
15 
15 
4 
4 5 
We believe that this is typical of 
much research and early develop- 
ment. 

On organizational levels equiva- 
lent to nearly all supervisory ones 
are staff positions which are open 
to the technical engineer. Jobs are 
continually being created which 
are designed to take full advantage 
of the particular skills of individ- 
uals, instead of trying to force them 
into standard niches. In such posi- 
tions, an engineer's contributions 
may range from creation of new 
techniques and new products to 
giving technical advice to other 
engineers or to management. 

The tempo of the cycle of scien- 
tific discovery to engineering appli- 
cation to production to obsoles- 
cence is increasing with our tech- 
nologic growth. New scientific in- 
puts are being consumed voraci- 
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ously. A substantial number of the 
engineering profession must pursue 
advancing scientific research so 
deeply into its lair—must partici- 
pate on terms of such complete 
ease and familiarity in the clarifica- 
tion and interpretation of new idea 
structure—as to become almost in- 
distinguishable in education and in- 
terest from the abstract scientist. 
Indeed the only basic difference is 
the engineer's motivation to useful 
application rather than generalized 
curiosity. Such engineers are rare. 
They develop a gift of intuitive 
judgment and uncanny insight. 
Without them, invention fails. 

We have discussed the two paths 
of professional development of the 
engineer as though they were com- 
pletely separate. However, the 
amount of time which an engineer 
prefers to devote to managerial 
activities in contrast to direct par- 
ticipation in technical pursuits 
varies with the individual. For- 
tunately, a job is seldom purely 
technical or entirely managerial. 
Usually it combines both types of 
activity, in varying proportions. The 
engineer who leans predominantly 
towards the technical is often at- 
tracted to teaching, frequently com- 
bining with this some industrial 
consulting. In industry he is often 
found in the Research Department, 
or on the staff of the Engineering 
Department. He may carry such 
title as Staff Engineer, Principal 
Engineer, or Consultant. He may 
be a specialist in one field such as 


Radar, Antennas, Servos, Human 
Factors, for example. The manage- 
rial engineer may be concerned 
with these same specialized fields, 
but he will usually carry such a 
title as Group Leader, Section 
Head, or Department Head. 


Remuneration 

What an individual receives in 
return for his devotion to his job 
consists of many things. Salary is 
obvious, and so-called fringe bene- 
fits are now considered essentially 
a part of salary. However, there are 
often intangibles which are given 
considerable weight by the engi- 
neer in his choice of jobs. Often to 
the technically oriented engineer, 
creative freedom looms large in im- 
portance. This does not imply that 
he insists on having his own way 
regardless of circumstances; but 
rather, he wants to be sure that he 
will be allowed to work in an at- 
mosphere of intellectual honesty, 
and that due consideration will be 
given to his ideas. Nevertheless, 
salary continues to be a relatively 
universal indication of a man’s 
status. Presented in Figure 3 are 
the salaries of some 190,000 engi- 
neers employed in many types of 
jobs in many industries. 

We have discussed functional 
characteristics of engineering jobs 
rather than product orientation, 
since they apply equally well, for 
example, to an automobile, air- 
plane, or weapon system. We have 
stressed engineering activities for 
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the engineer, for in most cases they 
will be his choice, whether vec- 
tored towards the technical or to- 
wards the managerial. However, 
the increasing complexity of mod- 
ern technology requires a continu- 
ous input of technologic under- 
standing at planning and manage- 
ment levels—requiring a pattern of 
aptitudes and drives which are by 
no means common to all engineers. 
Assessment of the effects of tech- 
nological developments upon the 
company’s program requires aware- 
ness and understanding of the 
many non-technical facets of the 
company’s management. Consider- 
able skill in communications is al- 
ways necessary. In spite of consid- 
erable progress in broadening the 
engineering curriculum, the engi- 
neer must still make a conscious 
effort to make his professional 
knowledge effective in team effort 
with other arts of management. 

The pattern of the future chal- 
lenges our young engineers to at- 
tempt, in the much too meager 
time available to them, to integrate 
engineering application with ad- 
vanced science and mathematics 
in one area or with the humanities 
and economic theory in another. 
To relieve our future dependence 
upon imported science for engi- 
neering innovation, it may be 
necessary to sacrifice foundary 
practice for a better base in solid 
state physics and integral trans- 
forms. Furthermore, an engineer 
who has undertaken some economic 
geography and political economy 
will not find that the time had been 
wasted. Most of us become steeped 
soon enough in the specialized lore 
of our own company or industry. 
The uncommitted college period 
should be reserved for generality 
and breadth. 

It is our deep conviction that the 
future can be an exciting one for 
every engineer, whether he chooses 
the technical route or the manage- 
rial one. The real challenge is in 
making the most of each separate 
opportunity. 


° 


Figures 1 and 2 are taken from “Pro- 
fessional Engineers’ Income and Salary 
Survey, 1958;” National Society of Pro- 
fessional Engineers, Washington, D.C. 

Figure 3 is from “Professional Income 
of Engineers, 1958” EJC Report No. 112, 
Engineers Joint Council. 
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SCIENCE OR ENGINEERING? 


Dividing line between engineering and science is vague, but 
a basic distinction is that engineering is the application of 


Students with an aptitude for 
mathematics and technical subjects 
in general often decide to study 
engineering in college only to dis- 
cover that they are most interested 
in pure science. They therefore 
must redirect their academic pro- 


knowledge that science discovers. 


by Dean Dale R. Corson 


grams. Sometimes this redirection 
is from science to engineering. The 
original selection of field and the 
subsequent change are often made 
without a clear understanding of 
the differences between science and 
engineering. My purpose here is to 
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Photo Science 


try to clarify these differences, with 
the hope that I can help students 
make the proper selection initially. 
At the same time I want to point 
out that science and engineering 
are moving closer together, so that 
regardless of the field in which the 
student ultimately makes his career, 
the initial choice of college course 
has become less important. 


Basic Difference 

Basically, the distinction between 
science and engineering is simple. 
Science is concerned with the dis- 
covery of knowledge and engineer- 
ing is concerned with the applica- 
tion of already discovered knowl- 
edge. The scientist is interested 
only in understanding some aspect 
of the world in which he lives. The 
engineer is interested in the design 
of some well-defined end product 
which has a useful application. Let 
me cite some examples where this 
distinction is clear. The formulation 
of the laws of mechanical motion 
by Newton in the seventeenth cen- 
tury was science, while the applica- 
tion of those laws to the design of 
a rocket motor is engineering. The 
discovery of the laws of electro- 
magnetic induction by Faraday 
and by Henry, 130 years ago, was 
science, although the application of 
those laws to the construction of 
an electric generator some fifty 
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years later was engineering. More 
recently, while the discovery of 
uranium fission in 1939 by Hahn 
and Strassman was clearly science, 
the design of a nuclear reactor core 
today is engineering. 

Sometimes the distinction is not 
so clear, as in the case of the stud- 
ies by Shockley, Bardeen, and Brat- 
tain, concerning the motion of elec- 
trons and holes in semi-conductors 
and the consequent development 
of the transitor in the late 1940's. 
Was this science or was it engineer- 
ing? Was the transistor “discov- 
ered” in the course of a scientific 
study or was it “invented” as part 
of an engineering development? 
The studies of semi-conductors 
which led to the transistor were sci- 
entific studies. The transistor came 
directly from these studies and was 
developed by the same people, so 
it can be claimed as a scientific dis- 
covery. On the other hand, its sig- 
nificance lies in its application to 
engineering problems so that it 
can equally well be called an en- 
gineering development. What we 
call it is a matter of taste. 

The distinctions between science 
and engineering become hazy 


where: 1). the period between dis- 
covery and application is short, as 


in the case of the transistor, 2). the 
engineer needs scientific informa- 
tion in a field that has not been 
fully explored, or 3). the solution 
of an engineering problem requires 
the engineer to dip deeply into the 
store of existing scientific or mathe- 
matical knowledge. These three 
categories are somewhat arbitrarily 
defined and the last two stem to a 
considerable degree from the first. 


The Three Categories 

A good example of category one, 
where there is a short period be- 
tween discovery and application, is 
the “Maser.” This is a device in 
which very weak, high-frequency 
radio signals can be amplified 
through the inter-action of the 
radio waves with the magnetic mo- 
ments of atomic systems in suitable 
materials. The solid-state Maser 
was first proposed in 1956. Almost 
immediately low-noise amplifiers 
based on it were under construc- 
tion. Subsequently, a whole series 
of other Maser-type devices has 
been invented and built by people 
who were trained as physicists in 
some cases, and as engineers in 
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others. They have all been con- 
cerned, however, with both science 
and engineering. Without under- 
standing the physics of the device 
they would be lost. And without an 
interest in building a device to be 
used for engineering purposes, they 
would not be concerned with 
Masers in the first place. They are 
scientists and engineers at the same 
time. 

Fluid dynamics in high velocity 
air flow is an example of category 
two, where a field is not adequately 
explored. The fluid mechanics ap- 
plicable to airflow over wings at 
high velocity had not been fully de- 
veloped when designs of super- 
sonic aircraft were initiated. This 
was an area of scientific investiga- 
tion which had not attracted study 
in the breadth and depth required 
for engineering applications. As a 
result, aeronautical engineers at- 
tacked the problem with vigor on 
both the theoretical and on the ex- 
perimental side, with the result that 
the thermodynamics and aerody- 
namics involved were worked out. 
These studies were applied to the 
engineering problems involved, the 
swept wing and delta wing were 


developed, shock wave troubles 
were cleared up, and supersonic 
aircraft were produced. 

Another example is the case of 
an engineer who wishes to design 
a nuclear reactor to operate at such 
high temperatures and in such cor- 
rosive atmospheres that no existing 
metal is suitable as a structural ma- 
terial. If the science of materials 
were far enough advanced, the en- 
gineer could utilize the established 
principles to design an alloy for his 
purpose. Since the basic science is 
not available, the engineer must 
experiment himself with new met- 
als and new alloys to try to find 
one which is suitable. In the proc- 
ess, he may make studies to under- 
stand why a small amount of one 
metal alloyed with another has 
such profound effects on the prop- 
erties of the second metal. In this 
effort, the engineer’s work is hardly 
distinguishable from that of a phys- 
icist studying metals. The engineer, 
however, always has the design of 
his reactor in mind; he has the ap- 
plication directly before him. 

An example of category three, 
where the direct application of ex- 
isting knowledge requires extensive 


Engineering students taking a basic physics laboratory learn basic scientific principles. 
Strictly speaking, this is a science course, but these students will soon begin to apply 
their scientific knowledge in their particular branch of engineering. 
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scientific analysis, is again the case 
of the aeronautical engineer trying 
to understand shock waves. He 
finds that the thermodynamics of 
the gas in the shock front is not at 
all what he predicted from his fluid 
dynamics theory, which he had ex- 
trapolated from the behavior of 
gases at lower temperatures, pres- 
sures, and velocities. The explana- 
tion of the discrepancy lies in the 
fact that the temperatures in the 
shock waves are high enough to ex- 
cite molecular vibration or rotation 
states that are unfamiliar to the en- 
gineer, These vibrations and rota- 
tions absorb energy from the shock 
wave and completely change the 
specific heat of the gas, thereby 
changing the thermodynamics of 
the system. Without insight into 
the atomic and molecular proper- 
ties of the gas, the engineer would 
be lost. 

A second example of category 
three, is the case of an electronics 
engineer who wishes to design a 
complex communications system. 
He must understand information 
theory. He must decide whether to 
use a pulse-coded system or an 
ordinary FM system. If he selects 
pulses, he must decide whether to 
impress his signals on the pulses by 
varying the pulse width or by vary- 
ing the pulse separation. To make 
this analysis requires advanced 
mathematical techniques which, at 
first sight, may seem to be more the 
tools of a scientist or mathemati- 
cian than those of an engineer. He 
uses these tools, however, to help 
him design his communications 
system. 


Vague Line of Distinction 

In each of the examples cited 
above the engineer uses techniques 
or makes investigations which are 
essentially scientific in nature. In a 
narrow view of the engineer’s work 
in these cases one cannot distin- 
guish the engineer from the scien- 
tist. In a broader view, however, 
one sees that the work of the engi- 
neer is always directed toward 
some useful application, The pure 
scientist, on the other hand, is seek- 
ing knowledge for its own sake. 

The engineer who studies the 
properties of unusual metals may 
go rather deeply into the subject 
before he finds the alloy which 
solves his problem but, once he has 
solved his problem, he goes ahead 
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with his engineering design. The 
physicist, on the other hand, who 
studies the same problems is only 
trying to understand the atomic 
phenomena involved. If he solves 
one problem, he goes on to another 
with the hope of developing a com- 
plete understanding of all the basic 
atomic processes involved. 

Sometimes, however, the line be- 
tween science and engineering can- 
not be drawn at all, as in the case 
of an electrical engineer who works 
in the field of radio astronomy. If 
he is not a competent radio engi- 
neer, he cannot design the appara- 
tus he requires for his studies; if he 
is not a competent astronomer, his 
work is apt to be trivial. He must 
be both engineer and scientist to 
work in such a field. Whether he 
calls himself an engineer or a sci- 
entist depends on what he studied 
as a student and on who pays his 
salary. 

All the above examples point up 
an important fact of present-day 
technology—science and engineer- 
ing are moving closer together. The 
pace at which new scientific infor- 
mation enters the technological 
world is so fast that the engineer 
often must be a competent scientist 
in his own right to be able to de- 
sign the engineering product with 
which he is concerned. 


Responsibility To Public 

There is another factor which 
characterizes the engineer, especial- 
ly in the more traditional engineer- 
ing fields. This is the engineer's re- 
sponsibility to the public. If a struc- 
tural engineer designs a bridge, the 
bridge must be completely safe 
under all possible conditions. At the 
same time the design must be eco- 
nomical to build and pleasing from 
an aesthetic point of view. The en- 
gineer must be sure that he has ex- 
ercised good “engineering judg- 
ment” in his design. He must be 
sure that his product will perform 
the job to be done, will be produc- 
ible, will be reliable, and will be 
easy to service. The physicist study- 
ing mesons, however, has no simi- 
lar responsibility. He is concerned 
only with learning as much as pos- 
sible about the subatomic world. 

To sum up, the work of the engi- 
neer is distinguished by the useful 
end to which it is directed, even 
though the techniques employed 
are often those of the scientist. The 


scientist is seeking knowledge sim- 
ply to understand the world in 
which he lives. However, with the 
rapid pace of current technology, 
the engineer is using more of the 
techniques of the scientist and is 
digging deeper into the store of re- 
cently accumulated scientific infor- 
mation. For this reason the training 
program of engineers in recent 
years has moved closer to that of 
scientists. 

In the age of manned satellites 
and space exploration it is in- 
evitable that this trend will con- 
tinue. In consequence it makes less 
difference through which door any 
given student enters the general 
field. There are engineering curric- 
ula from which students may go in 
the scientific direction or in the en- 
gineering direction with equal fa- 
cility. Engineering Physics at Cor- 
nell is an example. In the more 
traditional fields of engineering or 
of science, however, it is still im- 
portant at present to make a proper 
choice of field in the beginning. It 
is difficult to go into chemistry with 
a background in mechanical engi- 
neering, and it is equally difficult 
to go into civil engineering with a 
background in physics. These dif- 
ficulties probably will decrease in 
the future as engineering and sci- 
ence curricula attain greater simi- 
larity. 

If you must decide whether to 
study science or to study engineer- 
ing, how shall you make up your 
mind? If you are primarily inter- 
ested in designing or building 
things and in development of use- 
ful products, then you are most 
likely headed toward engineering. 
If you are interested in experiments 
and in the theory with which na- 
tural phenomena are understood, 
then you are probably headed 
toward science. If you choose 
correctly in the beginning, your 
progress toward a career will be 
easier. If you choose incorrectly, 
you will be able to find many 
places where science and engi- 
neering come close together, so 
that you may be able to redirect 
your program without undue loss 
of time and effort. In any case an 
awareness of the close working re- 
lationship and the differing end ob- 
jectives of science and engineering 
will enable you to derive greater 
value from your college experience 
and professional career. 
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Bill Burns (far right) reviews a plan for expanding Syracuse’s toll-free calling area with some fellow supervisors. 


He wanted more than 
“just an engineering job" 


William G. Burns majored in Civil Engineering 
at Union College. But he had his own ideas about 
his engineering future. “I wanted a job with a 
‘growth’ company,” he says, “where I could get 
diversified experience and have some adminis- 
trative responsibilities.” 

Bill found his ‘growth’ company—and his man- 
agement opportunity. On graduating in June, 
1954, he started work with the New York Tele- 
phone Company. 

Six months of training and job assignments in 
Albany familiarized him with the Plant, Com- 
mercial, Accounting and Traffic functions of the 
telephone business. Then came 18 months as en- 
gineer in the Long Range Planning Group. 

In October, 1956, Bill was promoted to Super- 
vising Engineer. He was transferred to Syracuse 


in August, 1958, as Supervising Engineer —Fun- 
damental Plans, with a staff of four engineers 
and two clerks. In this job, he studies and fore- 
casts the future telephone needs of customers in a 
4800-square-mile area, planning from three to 20 
years ahead. He then co-ordinates the develop- 
ment of plans to meet future needs with the 
various engineering groups involved. Bill calls it 
“management engineering.” 

Bill is married, has three youngsters and owns 
his own home. “A man has to build his own 
security,” he says, “and finding the right place 
to do it can be mighty important. Choosing a 
Bell Telephone career was the best decision I ever 
made. I don’t know where an ambitious young 
fellow can find more or better chances to move 
ahead in management.” 


Many young men, with degrees in the sciences, arts, engi- 
neering or business, are finding interesting and reward- 
ing careers with the Bell Telephone Companies. Look 
into career opportunities for you. Talk with the Bell 


interviewer when he visits your campus. And read the 
Bell Telephone booklet on file in your Placement Office. 
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Product Development at IBM 


IBM Engineer Richard R. Booth 
explores electronic frontiers 

to develop new, faster and 
larger storage devices 

for tomorrow's computers. 


Computing time cut from six months to one day 


‘My job is to design and develop new, high-speed 
storage devices for a powerful new computer that 
will perform, in one day, operations requiring six 
months on present equipment,’’ said Dick Booth 
as he began a typical day recently. A product de- 
velopment engineer at the IBM Laboratories in 
Poughkeepsie, N. Y., he started his morning with a 
conference on a product of great interest to him: a 
magnetic core storage device with a nondestructive 
read-out feature. For an hour, he discussed with 
circuit design engineers the logical devices needed 
for the register—such as magnetic core drivers and 
sense amplifiers. Should such devices not be avail- 
able, the group would work on designs for new ones. 

Dick Booth next met with members of the Mag- 
netic Materials Group to establish specifications for 
the magnetic core memory elements to be used in 
the register. He also discussed with the group the 
development of equipment to test the memory 
elements. ‘‘This magnetic core register is based on 
an original idea of mine,”’ he explained. ‘‘When you 
have a worthwhile idea, you will be given a free 
hand in proving it out, backed by IBM’s resources 
— plus the assistance of skilled specialists.”’ 





Increasing responsibility 


At 10:30, Dick Booth reviewed the status of the 
entire project with the two engineers, two tech- 
nicians, and one logic designer who make up his 
team. ‘‘My present position is staff engineer,’’ he 
explained. ‘It’s the second promotion I’ve had 
since | joined IBM three years ago with a B.S.E.E. 
degree from the University of Illinois. | know that 
there are plenty of other opportunities to move 
ahead. Furthermore, parallel advancement oppor- 
tunities exist for engineers in either engineering 
development or engineering management.” 
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Preparing for the future 


In the afternoon, Dick Booth went to the 704 Com- 
puting Center to supervise some complex preci- 
sion computations. ‘‘You see how quickly the 704 
arrives at the answers,” he said. ‘‘The computer 
being developed is expected to multiply more than 
500,000 fourteen-digit numbers a second and add 
them at the rate of one million a second. The com- 
puter may be used for design computations for 
reactors, as well as calculations of satellite be- 
havior. Of course it should have hundreds of other 
applications.” 

At 3:30 P.M., Dick Booth attended a weekly class 
on Theoretical Physics that lasted until 5:00. After- 
ward, he commented, ‘‘You know, IBM offers 
excellent educational opportunities both in gen- 
eral education and for advanced degrees. One of 
the engineers in my group has just received his 
Master’s degree from Syracuse University, after 
completing a postgraduate program given right 
here at the IBM Laboratory.” 
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A chance to contribute 


As he was leaving for the evening, he said, ‘‘Yes, 
I'd recommend an IBM career to any college gradu- 
ate who wants to exercise his creative ability. IBM 
will appreciate his talent and he’ll have the oppor- 
tunity to work with specialists who are tops in 
their fields. | doubt that he’d be able to find a 
more sympathetic and stimulating atmosphere. 
Furthermore, he’ll have the added incentive of con- 
tributing to vitally important projects . . . projects 
that will take him to the frontiers of knowledge in 
computer electronics.” 


2 * co 


Talented college graduates will find exciting, re- 
warding careers at IBM. Excellent opportunities 
are now available in Research, Development, Man- 
ufacturing, Applied Science, Sales, and Adminis- 
tration. Find out from your College Placement 
Office when our interviewers will next visit your 
campus. Or, for information about careers of in- 
terest to you, write to: 


Manager of Recruitment 
IBM Corporation, Dept. 839 
590 Madison Avenue, New York 22, N. Y. 
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METALS... the challenging heart of tomorrow's progress 


gram second to none in the industry, designed 
to give you a broad Company-wide perspective 
that will aid you materially in selecting your 
permanent assignment. 


Today the metals industry is poised at the 
threshold of its most exciting advances. New 
needs for metals yet undreamed of . . . revo- 
lutionary developments and production tech- 
niques . . . new modifications and applications 
of the basic metals . . . all spell opportunity 
for enterprising young metallurgists and engi- 
neers. Now is the ideal time to enter this chal- 
lenging field, and lay the foundation for a 
richly rewarding career. 


Bridgeport Brass Company offers a uniquely 
thorough and diversified grounding in all as- 
pects of metals from A to Z... Aluminum to 
Zirconium. Here you will find a training pro- 


To maintain its leadership in metals tech- 
nology, Bridgeport is embarking on a major 
program of expansion and product diversifi- 
cation that will provide practically unlimited 
opportunities for professional achievement and 
rewards. To learn what this can mean to your 
future, ask your placement director for a copy 
of “Careers in Metals with Bridgeport Brass”, 
or write direct to Mr. F. J. Finsinger, 30 Grand 
Street, Bridgeport 2, Conn. 


oe BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Conn. ¢ Sales Offices in Principal Cities 


Specialists in Metals from Aluminum to Zirconium 
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An Announcement of Importance 


to Engineering 
and Physical Science Majors 


Lockheed Missiles and Space Division is engaged in a broad spectrum 
of scientific exploration. The Division has complete capability in more than 
40 areas of technology — from concept to operation. 

Diversity of the work areas is typified by the programs in such fields as: 
magnetohydrodynamics; space medicine; oceanography; sonics; propulsion 
and exotic fuels; metallurgy; advanced systems research; manned space 
vehicles; reconnaissance; optics and infrared; electromagnetic wave propa- 
gation and radiation; electronics; physics; chemistry; mathematics; computer 
design; aero and thermo dynamics; test; design and operations research 
and analysis. 


PROJECTS—Current major projects include the Navy PoLaRIs Fleet Ballistic 
Missile; the DISCOVERER program; MIDAS and SAMOs; Air Force Q-5 and X-7 
and the Army KINGFISHER. PROJECT MIDAS is an early warning infrared 
system against ballistic missile attacks, based on the use of satellites. PROJECT 
SAMOS is designed for the development of an advanced satellite reconnais- 
sance system. DISCOVERER, MIDAS, and SAMOS are programs of the Advanced 
Research Projects Agency under the direction of the Air Force Ballistic 
Missile Division with Lockheed as systems manager. 


LOCATIONS — You have a selection of two of the choicest living areas in the 
country at Lockheed. Headquarters for the Division are at Sunnyvale, Cali- 
fornia, on the San Francisco Peninsula. Research and development facilities 
are located in the Stanford Industrial Park in Palo Alto and at Van Nuys, 
in the San Fernando Valley of Los Angeles. Testing is conducted at Santa 
Cruz and Vandenberg AFB, California; Cape Canaveral, Florida; and 
Alamogordo, New Mexico. 

Together, the Division’s facilities occupy more than two million, six 
hundred thousand square feet of laboratory, engineering, manufacturing and 
office space and provide the latest in technical equipment, including one of 
the most modern computing centers in the world. 


OPPORTUNITIES FOR ADVANCED EDUCATION — For those who desire to 
continue their education and secure advanced degrees Lockheed maintains 
two programs. The Graduate Study Program permits selected engineers and 
scientists to obtain advanced degrees at the company’s expense while working 
part time at Lockheed. 

The Tuition Reimbursement Plan remits fifty per cent of the tuition for 
approved evening courses for salaried employees who are working full time. 


For Information regarding career opportunities at Lockheed, please write 
Professional Placement Staff, Dept. K-96, Lockheed Missiles and Space 
Division, 962 West El Camino Real, Sunnyvale, California, or see your 
Placement Director for date of Lockheed campus visit. 


Lockheed MISSILES AND SPACE DIVISION 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNIA 
CAPE CANAVERAL, FLORIDA * ALAMOGORDO, NEW MEXICO + HAWAII 


NOVEMBER 1959 


When writing to advertisers please mention the ConneLt ENGINEER. 





engineers 


and what they do 


The field has never been broader 
The challenge has never been greater 


Engineers at Pratt & Whitney Aircraft today are concerned 
with the development of all forms of flight propulsion 
systems—air breathing, rocket, nuclear and other advanced 
types for propulsion in space. Many of these systems are so 
entirely new in concept that their design and development, 
and allied research programs, require technical personnel 
not previously associated with the development of aircraft 
engines. Where the company was once primarily interested 
in graduates with degrees in mechanical and aeronautical 
engineering, it now also requires men with degrees in 
electrical, chemical, and nuclear engineering, and in physics, 
chemistry, and metallurgy. 


Automatic systems developed by instrumentation Included in a wide range of engineering activities open to 
engineers allow rapid simultaneous recording technically trained graduates at all levels are these four 
of data from many information points. basic fields: 


ANALYTICAL ENGINEERING Men engaged in this 
activity are concerned with fundamental investigations in 
the fields of science or engineering related to the conception 
of new products, They carry out detailed analyses of ad- 
vanced flight and space systems and interpret results in 
terms of practical design applications. They provide basic 
information which is essential in determining the types of 
systems that have development potential. 


DESIGN ENGINEERING The prime requisite here is an 

active interest in the application of aerodynamics, thermo- 

dynamics, stress analysis, and principles of machine design 

to the creation of new flight propulsion systems. Men en- 

gaged in this activity at P&WA establish the specific per- 
Frequent informal discussions among analytical formance and structural requirements of the new product 
engineers assure continuous exchange of ideas and design it as a complete working mechanism. 


on related research projects. EXPERIMENTAL ENGINEERING Here men supervise 
and coordinate fabrication, assembly and laboratory testing 
of experimental apparatus, system components, and devel- 
opment engines. They devise test rigs and laboratory setups, 
specify instrumentation and direct execution of the actual 
test programs. Responsibility in this phase of the develop- 
ment program also includes analysis of test data, reporting 
of results and recommendations for future effort. 


MATERIALS ENGINEERING Men active in this field 
at P&WA investigate metals, alloys and other materials 
under various environmental conditions to determine their 
usefulness as applied to advanced flight propulsion systems. 
They devise material testing methods and design special 
test equipment. They are also responsible for the determina- 
tion of new fabrication techniques and causes of failures or 
manufacturing difficulties. 


Under the close supervision of an engineer, 
final adjustments are made on a rig for 
testing an advanced liquid metal system. 
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Exhaustive testing of full-scale rocket engine thrust chambers is 
carried on at the Florida Research and Development Center. 


For further information regarding an engineer- 
ing career at Pratt & Whitney Aircraft, consult 
your college placement officer or write to Mr. 
R. P. Azinger, Engineering Department, Pratt & 
Whitney Aircraft, East Hartford 8, Connecticut. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


CONNECTICUT OPERATIONS — East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER — Palm Beach County, Florida 
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THE PRESIDENT’S LETTER— 


WHAT IS AN ENGINEER? The other day, while visit- 
ing a friend of mine, I was introduced to his son as an 
Engineer. At that point the son said to his father .. . 
“What is an Engineer . . .”? After thinking about that 
remark I wonder how many student Engineers themselves 
really know what an Engineer is. There are, of course, the 
hackneyed definitions of an Engineer, such as... . “An 
Engineer is a man who can do for one dollar what some- 
one else does for two dollars.”; “The man who runs loco- 
motives”; “The man that runs the big steamshovels”. 
Actually an Engineer is a trained professional man with 
a certain degree of technical competency who can take on 
new and challenging problems, and through use of horse 
sense, ingenuity and technical knowledge, come up with an 
appropriate solution. Too many graduate engineers who 
are in the field of engineering never practice engineering. 
They never get beyond the state of being a combination 
handbook designer and bookkeeper. There has been a 
greatly increased tendency, since the end of World War 
Il, for some of the new Engineers to try, in everything 
they write or do, to “parrot’ someone who has been in 
exactly the same position before them. Unfortunately, 
many of the men are afraid to go one step forward and use 
their own ideas and imagination to develop their own 
logical solution. Thinking of two people who work side by 
side, that I know of, I see a very interesting contrast. One 
man, Mr. X (for want of a better name), is a very happy 
man when he can take any problem that comes to his 
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desk, and by looking at suitable reference books, find a 
case which he can “site adapt to his problem”. The other 
man, Mr. Y, takes the problems that come to his desk and 
if he finds a problem that falls into a standard category, 
carries out the assignment with a lack of enthusiasm. 
Should a problem reach his desk, that has no standard 
category to fall into, he immediately comes to life and 
smiles, digs into fundamental mechanics and the basic 
theory of materials, and “goes to town”. 


The percentage of men that are like Mr. Y vary from 
office to office. Some firms, those which are most progres- 
sive, have a high percentage of Mr. Ys in the organization. 
These are the firms that receive the really challenging 
engineering problems. A man does not become a real 
Engineer, like Mr. Y overnight, In addition to having 
native intelligence and ability to create ideas, he must go 
through a long training of apprenticeship which lasts for 
many years after he has finished his formal schooling. 
These apprenticeship years are both the most trying time 
for the Engineer and the most fruitful period, as far as his 
own training is concerned. The men who have the patience 
to spend the years involved so as to learn the basic funda- 
mentals of whatever their specialty may be, in the long 
run, come out far better than the men who try simply to 
be handbook designers. 

STEPHEN D. TEETOR *43 

President 
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Stephen M. Jenks, M.E. ’23, has 
succeeded to the position of execu- 
tive vice-president in charge of en- 
gineering and research of the 
United States Steel Corp. Mr. Jenks 
began his career at U. S. Steel two 
years after his graduation. Last 
year he became administrative vice- 
president in charge of central op- 
erations. 

Mr. Jenks’ appointment to head 
the engineering and research de- 
partment was announced last May 
6. 

Among Mr. Jenks’ positions in the 
corporation have been those of 
chief engineer, assistant general su- 
perintendent, and general superin- 
tendent of the Gary Steel Works; 
chief engineer of the construction 
division, manager of Chicago dis- 
trict operations and vice-president 
in charge of operations of Carnegie- 
Illinois; vice-president of manufac- 
turing of the old United States Steel 
Company; and assistant executive 
vice-president in charge of opera- 
tions of the corporation. 

The Fairless Award of the Ameri- 
can Institute of Mining and Metal- 
lurgical Engineers was presented to 
Mr. Jenks in 1956 “for distinguished 
achievement in iron and steel pro- 
duction and ferrous metallurgy.” In 
1958, he was a member of the steel 
delegation from the United States 
to the Soviet Union. 


Pierce G. Fredericks, C.E. 12, 


has retired as commercial vice 
president of Federal Pacific Electric 


Pierce G. Fredericks 
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Co. He is a veteran of almost half a 
century in the electrical industry. 

Mr. Fredericks became associ- 
ated with Pacific Electric Manufac- 
turing Co, in 1937, eventually be- 
coming their switch-gear sales head 
on the Eastern Seaboard. In 1954, 
that firm merged with Federal 
Electric Products Co. of Newark, 
N.J., to form Federal Pacific Elec- 
tric Co. The board of directors of 
the new company elected Mr. 
Fredericks commercial vice presi- 
dent in charge of high-voltage 
switchgear sales in the East. 

Mr. Fredericks’ electrical career 
began in 1912 when, upon gradua- 
tion, he joined the J. G. White En- 
gineering Co. as a construction en- 


William D. Graham, Jr. 


gineer, In subsequent years, he 
worked as a construction engineer 
and superintendent for both the 
Foundation Co. and the Associated 
Electric Co, of New York City and 
for New Jersey's Public Service 
Electric and Gas Co. In World War 
I, he served as a captain in the 
Construction Division of the U.S. 
Quartermaster Corps. 

Mr. Fredericks is a member of 
the American Institute of Electrical 
Engineers and the Cornell Society 
of Engineers. Utility and engineer- 
ing firms that have tendered testi- 
monial luncheons to Mr. Freder- 
icks on his retirement include the 
American Electric Power Co., Long 
Island Lighting Co., Ebasco Serv- 
ices, Inc., Gibbs and Hill, Inc., and 
Burns and Roet, Inc. 


Donald A. Booth 
Donald A. Booth, C.E. °35, has 


been appointed engineering man- 
ager for the engineering works di- 
vision of Dravo Corporation, Pitts- 
burgh. He had been assistant engi- 
neering manager for the past year. 
His duties will include supervising 
the design and engineering of tow- 
boats, barges, ore and coal bridges 
and unloaders, sintering machines 
and coolers, industrial space heat- 
ers, vibrating screens, feeders and 
conveyors, mixing and _ pelletizing 
equipment, metal grating and stair 
treads, steel shipping containers, 
and other types of specialized ma- 
chinery and process equipment 
manufactured by the engineering 
works division. 

Mr. Booth joined Dravo as an en- 
gineer in 1935, shortly after his 
graduation from Cornell. His ex- 
perience with Dravo has included 
field engineering, costs, plant and 
industrial engineering, and a num- 
ber of supervisory positions. 

After several years as general me- 
chanical superintendent of the en- 
gineering works division, he was 
named chief draftsman in 1956. 

Mr. Booth is a member of the 
American Society of Civil Engi- 
neers, the Society of Naval Archi- 
tects and Marine Engineers, and 
two honorary engineering fraterni- 
ties, Tau Beta Pi and Chi Epsilon. 


William D. Graham Jr., M.E. ’42, 
has been promoted to vice presi- 
dent, sales office, it was announced 
today by the Trane Company, La 
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Crosse, Wisconsin. In his new ca- 
pacity, Mr. Graham will be in 
charge of all Trane sales offices in 
the United States. 

Mr. Graham joined the Trane 
Company in 1946 and attended the 
firm’s specialized training program 
for graduate engineers. He has 
since managed the Trane sales of- 
fice in Greensboro, N.C. He was 
manager, eastern sales region, be- 
fore his appointment to vice presi- 
dent, 


Thomas Criswell, E.E. °57, an 
employee of the Hughes Aircraft 
Company living at Cynwyd, Pa., 
has been named winner of a 
Hughes Master of Science Fellow- 
ship. Mr, Criswell, who will take 
graduate work at the University of 
Southern California, is one of 
twenty-four outstanding engineer- 
ing and physics graduates to win a 
Hughes Fellowship for two-year 
advanced study beginning with the 
1959 spring term, Hughes Fellows 
work full-time during summer 


months and twenty-six hours week- 
ly during the academic year in sal- 
aried jobs which are closely related 
to their studies and are near the 
universities they attend, Since the 
Hughes program was originated in 


1952, more than four hundred have 
received master’s degrees. 

Hughes designs and manufac- 
tures electronic equipment for ci- 
vilian and military use, including 
armament control systems for U.S. 
Air Force all-weather jet intercep- 
tors, Falcon air-to-air guided mis- 
siles, radar ground systems, and 
commercial products such as cath- 
ode ray storage tubes, semicon- 
ductor devices and electronic con- 
trols for machine tool lines. 


Thorp Sawyer, C.E. 14, has 
opened an office in Tucson, Ari- 
zona, as a consulting engineer, spe- 
cializing in mining and water proj- 
ects, appraisals, and operations. 
In 1956, Mr. Sawyer was in Grass 
Valley, California, as manager of 
the Nevada Irrigation District, af- 
ter thirty years of mining south of 
the Rio Grande. 


Albert P. Craig, Jr., E.E. ’26, is 
vice-president of sales and public 
relations for Trans-Canada Pipe 
Lines, Ltd. In 1954, after twenty- 
seven years with Westinghouse 
Electric Corp. in the United States 
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Albert P. Craig, Jr. 


and Canada, he resigned as vice- 
president of Canadian Westing- 
house to help organize and develop 
Trans-Canada Pipe Lines to trans- 
mit natural gas from Western Can- 
ada to markets in Eastern Canada. 
The 2300-mile, 30- and 40-in. pres- 
sure line costing $375 million was 
finished in October, 1958. 


William L. Everitt, E.E. ’21, 
dean of the College of Engineer- 
ing at University of Illinois, was 
one of eight outstanding American 
engineering educators who spent a 
month in Russia last fall studying 
their engineering education. Dean 
Everitt joined the University of Il- 
linois in 1944 and became dean of 
the Engineering College in 1949. 

Dean Everitt is considered one 
of America’s foremost authorities in 
electronics. He has been president 
of the Institute of Radio Engineers 
and the American Society for Engi- 
neering Education and was re- 
cently elected president of the En- 
gineers Council for Professional 
Development, a nation-wide or- 
ganization of eight major profes- 
sional engineering societies. 


Abraham Hertzberg, M.S. in 
Aero. E. 49, assistant head of the 
Aerodynamic Research Department 
at Cornell Aeronautical Laboratory, 
has been selected as a member of 
the Research Advisory Committee 
on Fluid Mechanics for the Na- 
tional Aeronautics and Space Ad- 
ministration (NASA). 

The committee has been estab- 
lished to review the work in prog- 
ress by the NASA in the field of 


fluid mechanics and to propose 
new areas of research. They also 
will assist the NASA in the main- 
tenance of communication and co- 
ordination with scientific, indus- 
trial, and governmental organiza- 
tions. 

Mr. Hertzberg received a B.S. in 
Aero.E. from Virginia Polytechnic 
Institute in 1943 and his M.S. from 
Cornell. He served as an aerody- 
namicist with Curtiss-Wright Corp., 
in 1943-44 and as a flight test engi- 
neer with the U.S. Army in 1944- 
45. Mr. Hertzberg joined CAL in 
1949 as a research aerodynamicist, 
and was promoted to section head 
in 1950 and to assistant head of 
the Aerodynamics Department in 
1951. He also is a member of sev- 
eral professional engineering so- 
cieties. 


Bartholomew J. Viviano, M.E. 
33, has been elected vice president 
in charge of traffic of the Lehigh 
Valley Railroad Company, New 
York City. He joined the railroad 
in 1946 and has been vice president 
and general counsel since 1955. At 
National Football Foundation and 
the first annual award dinner of the 
Hall of Fame, October 28, in New 
York City, Mr, Viviano and _ thir- 
teen other grid greats were hon- 
ored as having made contributions 
to business, science, and education 
in postgraduate life. Mr. Viviano 
lives in Plainfield, New Jersey. 


Hunter L. McDowell, E.E. 48, 
is presently associated with the Bell 
Telephone Laboratories working on 
the development of vacuum tubes, 
especially traveling-wave tubes. He 
recently presented a paper at the 
annual convention of the Institute 
of Radio Engineers Professional 
Group on Electron Devices. The 
paper concerned a 55,000 mega- 
cycle traveling-wave tube devel- 
oped by Mr. McDowell and _ his 


associates. 


Lt. Col. Albro L. Parsons Jr., 
M.C.E. ’47 of the Army Corps of 
Engineers has been assigned to 
duty with the Corps’ Eastern Ocean 
District. He will serve as area engi- 
neer at Lajes, Azores, supervising 
Corps of Engineers’ construction 
for the Navy and the Air Force in 
the Azores. Announcement of his 
assignment was made by Col. Car- 
lin H, Whitesell, district engineer, 
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at his headquarters in New York 
City. 

Colonel Parsons is a graduate of 
Pennsylvania State University, hav- 
ing received his Bachelor of Science 
degree in civil engineering in 1941. 
In 1946 he entered Cornell Univer- 
sity for graduate study, receiving 
his masters degree in engineering 
in 1947. He is also a graduate of 
the Army’s Command and General 
Staff College. 

He is a member of the Society of 
American Military Engineers, the 
American Society of Civil Engi- 
neers, and the Kentucky Society of 
Professional Engineers. He is also a 
member of Tau Beta Pi, Sigma Tau, 
and Chi Epsilon engineering honor 
societies; Phi Delta Theta social 
fraternity; and Scabbard and Blade. 


Walter L. Cisler, M.E. ’22, has 
been elected head of the 50,000 
member American Society of Me- 
chanical Engineers. He and the 
other new officers will be installed 
at the Society’s annual meeting this 
December in Atlantic City. 

Mr. Cisler is president of the De- 
troit Edison Company and has been 
very active in furthering the use of 
atomic energy as a source of power. 
He has served as executive secre- 
tary of the Atomic Energy Commis- 
sion Industrial Advisory Group. He 
has also served as president of 
Power Development Associates, 
Inc.; of the Fund for Peaceful 
Atomic Development, Inc.; and of 
the Power Reactor Development 
Company. He is presently the 
United States member of the En- 
ergy Advisory Commission of the 
Organization for European Eco- 
nomic Cooperation. 

Mr. Cisler is a trustee of Cornell 
University and a past-president of 
the Cornell Society of Engineers. 


Edmund M. Mackert, Chem.E 
07 has been promoted to assistant 
chemical engineer in the technical 
division at Humble Oil and Refin- 
ing Company's Baytown, Texas, re- 
finery. In the catalytic cracking sec- 
tion he is responsible for the tech- 
nological control of the operation 
of the refinery’s catalyst cracking 
unit no. 3. He also engages in stud- 
ies related to maintaining maximum 
efficiency of operation of the unit 
and the process design of modifica- 
tions to the equipment. Mr. Mack- 
ert is a member of American Insti- 
tute of Chemical Engineers. 
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flight without wings 


Getting over, rather than around, traffic jams is 
easy, with this flying motorcycle, says its designer Dr. 
Manfred Mannheimer, of Newark, N. J. Encounter- 
ing heavy traffic, it quits the ground. An auxiliary 
motor rapidly rotates four cylindrical “wings.” By the 
action of the “Magnus effect” these lift the vehicle 
into the air at 15 mph with 70 hp. The aerodynamic 
principle involved was discovered by Gustav Magnus 
in 1858. The cycle’s tail-end has a rudder and elevator 
fin for steering during flight; the rotary wings are 
telescoped for surface travel. 

Whether or not this design will be the answer 
to traffic congestion, it certainly is an ingenious solu- 
tion. Aloft or aground, all engineering solutions must 
originate on the drafting board. And only professionals 
know how the best in drafting tools smooths the way 
from dream to practical project. 

In pencils, of course, that means Mars, long the 
standard of professionals. Some outstanding new prod- 
ucts have recently been added to the famous line of 
Mars-Technico push-button holders and leads, Lumo- 
graph pencils, and Tradition-Aquarell painting pencils. 
These include the Mars Pocket-Technico for field use; 
the efficient Mars lead sharpener and “Draftsman” 
pencil sharpener with the adjustable point-length fea- 
ture; Mars Lumochrom, the color-drafting pencils and 
leads that make color-coding possible; the new Mars 
Non-Print pencils and leads that “drop out” your 
notes and sketches when drawings are reproduced. 


| 2886 € J.S.STAEDTLER ba MARS-LUMOGRAPH [0 Germany 


S.STAEDTLER MARS~LUMOGRAPH <TECHNICO> 


The 2886 Mars-Lumograph drawing pencil, 19 de- 
grees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-Lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom color-drafting pencil, 24 colors. 
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at all good engineering and drawing material suppliers 


ELECTRIC SPACE VEHICLE 
Hypothetical Model 

1 Nuclear Reactor 

2 Propellant 

3 Turbo-Generator 

4 Radiator 

5 Crew Cabin for 8 

6 Landing Craft 

Length: 600 feet 

Gross Weight: 350,000 Ibs. 
Power: 12,4600 KW 

Thrust: 58 Ibs. 


NASA’s space efforts are directed toward two specific ob- 
jectives. First, to make it possible for man to achieve the 
same mastery over space he has already secured in every 
other region he has attempted to make his own. . . on the 
surface of the earth, under it, or in the air above it. 
Second, to free man from one additional element of intel- 
lectual bondage—that is, to gain for all mankind additional 
knowledge about the cosmos. 

To accomplish these objectives NASA’s broadly conceived 
programs encompass intensive work in the following areas: 

Scientific investigations in space by means of sounding 
rockets, scientific satellites, lunar probes, deep space 
probes. 

Research and development of spacecraft, missiles and 
aircraft. 

Meteorological and communications satellite systems. 

Space operations technology — Project Mercury and 
space rendezvous techniques. 

Space propulsion research, including solid propellant 
rockets, high energy propellant rockets, 114-million-pound- 
thrust single-chamber rocket engine, nuclear and electric 
rocket engines. 

Orbiting space laboratories. 


MASTERY OVER SPACE 


Scientists 
and Engineers: 


Career opportunities for graduates at 
NASA are as unlimited as the scope of 
our organization. 


Please address your inquiry to the 
Personnel Director of any of the 
following NASA research centers: 


®@ Langley Research Center 
Hampton, Virginia 

@ Ames Research Center 
Mountain View, California 


Lewis Research Center 
Cleveland, Ohio 


High-Speed Flight Station 
Edwards, California 
Goddard Space Flight Center 


4555 Overlook Avenue, S.W. 
Washington 25, D. C. 


a 

NA SA National Aeronautics and Space Administration 
RAE Ee PH 
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Raytheon Graduate Program 


FOR STUDY AT HARVARD 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
AND CALIFORNIA INSTITUTE OF TECHNOLOGY 
IN 1960-61 


The Raytheon Graduate Program has been established 
to contribute to the technical development of scientists 
and engineers at Raytheon. It provides the opportunity 
to selected persons employed by Raytheon, who are 
accepted as graduate students by Harvard University, 
Massachusetts Institute of Technology and California 
Institute of Technology, to pursue at Raytheon’s ex- 
pense, regular courses of study leading to a master’s 
or doctor’s degree in science or engineering in the institu- 
HARVARD tion of their choice. 


The Program requires, in general, two or three semesters 
of study, depending on circumstances, with the summer 
months spent in the Company’s research, engineering, or 
manufacturing divisions. It includes full tuition, fees, 
book allowances and a salary while at school. Students 
are eligible for health, accident, retirement and life insur- 
ance benefits, annual vacation and other privileges of 
full-time Raytheon employees. 


To be considered for the Program, applicants must have 
a bachelor’s degree in science or engineering, and should 
have outstanding student records, show technical prom- 
ise, and possess mature personal characteristics. They 
may apply for admission to the Program in anticipation 
of becoming employees of Raytheon. 


YOU ARE INVITED TO ADDRESS YOUR INQUIRY 
to Dr. Ivan A. Getting, Vice President, Engineering 
and Research, outlining your technical background, 
academic record, school preference, and field of interest, 
prior to December 1, 1959. 


RAYTHEON COMPANY, Waltham 54, Mass. 


CALIFORNIA INSTITUTE OF TECHNOLOGY Excellence in Electronics 
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BASIC DESIGNS... 
11 DIFFERENT METHODS 
OF ATTACHMENT 


Grinnell Constant Supports are avail- 
able in a range of sizes to provide capa- 
cities for loads from 27 Ibs. to 57,500 
Ibs., with travels up to 16 inches. 

Both vertical and horizontal hangers 
are designed to operate in extremely 
limited space. In the selection of types, 
there is a choice of 11 methods of 
attachment to structures—either above, 
between, or below supporting steel. 

Grinnell Constant Supports provide 
mathematically perfect load support 


throughout all positions of travel... 
also a full 70 percentage points of 
adjustability is built into them. No less 
than 10% of this adjustability is allowed 
either side of calibration for plus or 
minus change in load. Field readjust- 
ments are easily made by turning a 
single load adjustment bolt. 

Call on Grinnell’s Pipe Suspension 
Department for help with your pipe sus- 
pension problems. Grinnell Company, 
Providence 1, Rhode Island. 


FOR HORIZONTAL ATTACHMENT 


FOR VERTICAL ATTACHMENT 


GRINNELL 


AMERICA’S No. 1 SUPPLIER OF PIPE HANGERS AND SUPPORTS 


ENGINEERING GRADUATES HAVE FOUND ATTRACTIVE OPPORTUNITIES WITH GRINNELL 
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Engineer Larry Klivans reviews the results of a computer- 
simulated ground checkout of Radioplane Division’s 
near-sonic RP-76 rocket-powered target drone. Formerly 


# 
...NEWS IS HAPPENING AT NORTHROP © 
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at Norair Division, Larry came to Radioplane in 1955. At 


31, he is Manager of the Division’s 140-man Electronic 
Support Group, is working toward his doctorate at UCLA. 


YOUNG ENGINEERS ARE NORTHROP’S NEWSMAKERS! 


Northrop Corporation’s dynamic and diversified corporate struc- 
ture creates an ideal work climate for forward-thinking scientists 
and engineers. Our three autonomous divisions are all in Southern 
California - are all headed by progressive management eager to 
examine and try new ideas. 

Let’s assume that you are a man who can qualify for one of our 
engineering teams — a man who can create history! 


YOU'LL EARN what you're worth, get increases as often as you earn 
them — based on your own individual achievements. Our salary 
structure is unique in the industry; our vacation policy extra-liberal, 
as are all of our other fringe benefits. 


YOU'LL LEARN while you earn, with no-cost and low-cost education 
opportunities at leading Southern California institutions — earn ad- 
vanced degrees and keep abreast of latest technological advances 
in your own chosen field. 


YOU'LL WORK with men who are acknowledged leaders in their fields 
-— men chosen for their own capabilities and for skills in guiding 
and developing the creative talents of younger men. And, these 
are men who delegate authority, assuring your fair share of credit 
for engineering triumphs. 


YOU'LL BE FLEXIBLE-able to apply your talents to the work you enjoy, 
in the field best suited to your own inclination and ability. Northrop 
Corporation and its divisions offer wide diversity, with over 30 
operational fields to choose from. All offer challenge aplenty — 
opportunity unlimited! 
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RADIOPLANE DIVISION. Creator of the world’s first drone family; has 
produced and delivered tens of thousands of drones for all the U.S. 
Armed Forces. Now developing ultra-advanced target drone sys- 
tems for weapon evaluation, surveillance drone systems, and mis- 
sile systems. 


NORTRONICS DIVISION. Pioneer in celestial and inertial guidance. 
Currently exploring infrared applications, airborne digital com- 
puters and interplanetary navigation; developing ground support, 
optical and electro-mechanical, and data-processing equipment. 


NORAIR DIVISION. Creator of SAC’s intercontinental USAF Snark 
SM-62. Currently active in programs for the ballistic recovery of 
orbiting man; flight-testing the USAF T-38 supersonic trainer; 
readying the N-156F NATO-SEATO fighter for flight tests. 


NOW WRITE! Get full information on Northrop Corporation and all 
of its Divisions. Then choose the division that offers you the most 
challenge. To reserve your spot where news is happening, write: 
Engineering & Scientific Personnel Placement Office, Northrop 
Corporation, P.O. Box 1525, Beverly Hills, California. 
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1959 GRADUATES HIT PAY 
DIRT IN JOB PLACEMENT 

Last June's engineering grad- 
uates were successful in finding 
well-paying jobs in their fields of 
choice. A study of the salaries be- 
ing received by these students 
shows that the average is $530 a 
month. The lowest salary reported 
was $420 a month while the highest 
was $640, 

A total of 272 students graduated 
from the College of Engineering 
last year. Of these, 124 have re- 
ported that they have received jobs 
in the field of their choice, seventy- 
four have gone on to graduate 
schools, and six are in foreign work. 
Approximately sixty students were 
commissioned as officers in the 
United States armed forces and 
twenty-eight are presently serving 
active duty. 

Graduates in engineering physics 
received the highest salaries with 
an average of $570 and an individ- 
ual high of $640, The chemical en- 
gineers received an average month- 


ly wage of $543 and the individual 
high was $600. Metallurgical engi- 


neers averaged $539 and were 
closely followed by the electrical 
engineers who received $538. 

Agricultural engineers averaged 
$527; mechanical engineers, $526; 
and civil engineers, $486. 


These salaries show a $20 in- 
crease over the average salaries of 
1958 graduates, who received a 
mean of $510. The salary of the 
average 1950 graduate was $270 a 
month. 


CIVIL ENGINEERING BUILDING, 
HOLLISTER HALL, DEDICATED 

On October 16, 1959, Hollister 
Hall, the new civil engineering 
building was officially dedicated. 
The ceremony was a part of the 
Alumni Homecoming Week pro- 
gram. 

The building was donated by 
Spencer T. Olin, M.E. '21, in mem- 
ory of his father, Franklin W, Olin, 
of the class of 1886. Franklin Olin 
was the donor of the first building 
of the engineering quadrangle, Olin 
Hall. The new civil engineering 
building was named in honor of 
Solomon Cady Hollister, dean of 
the College of Engineering from 
1937 until his retirement last June. 

At the dedication ceremony, Mr. 
Olin officially presented the build- 
ing to the University. He stated 
that since it was largely through 
Dean Hollister’s efforts in securing 
support from alumni that the engi- 
neering quadrangle reached com- 
pletion, it was fitting that the new 
civil engineering building — be 
named in his honor. Hollister Hall 


Fenner Studio 


Hollister Hall, Cornell’s new civil engineering building, was dedicated in October. The 
$2,000,000 building completes the engineering quadrangle planned by S. C. Hollister, 
former dean of the College of Engineering, almost twenty years ago. 
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was accepted for the University by 
Deane W. Malott. President Malott 
also announced that Mr. Olin had 
agreed to donate an additional 
$500,000 for the equipping of the 
building. Peer Ghent, CE 61, and 
the dean of the College of Engi- 
neering, Dale R. Corson, then ex- 
pressed the gratitude of the stu- 
dents, faculty, and administration 
of the College of Engineering for 
Mr. Olin’s gift. In his speech, Pro- 
fessor Hollister thanked the alumni 
for their gifts which made the com- 
pletion of the quadrangle possible. 
Hollister Hall, a $2,000,000 five- 
floor structure, contains about 110,- 
000 sq ft of floor space. One wing 
of the building contains classrooms 
and faculty offices while the other 
houses laboratories and other fa- 
cilities for research. A large labora- 
tory is provided for work in hy- 
draulics and fluid mechanics. 
There is a transportation laboratory 
for instruction and research in high- 
way and airport design. The build- 
ing contains extensive facilities for 
studies in sanitary engineering as 
well as special laboratories and 
plotting rooms for instruction in 
new aerial photogrammetric pro- 
cedures used in surveying. Labora- 
tories for studies in soil mechanics 
and structures research are also 
provided. Hollister Hall has a large 
lecture room with a seating capac- 
ity of 220. The building is equipped 
with desk and office space for all 
fifth-year and graduate students. 


NUCLEAR REACTOR CENTER 
TO BE BUILT AT CORNELL 

The Cornell campus will soon 
house a nuclear reactor which, ac- 
cording to Dean Corson, “will af- 
ford the most comprehensive and 
flexible arrangement yet devised 
for the teaching of reactor science 
and engineering.” 

The new nuclear reactor will be 
part of a center to be located on the 
Cascadilla gorge directly behind 
Kimball-Thurston and Upson Halls. 
The reactor itself will be housed in 
a large cube-shaped section, but the 
center will also contain two stories 
and a basement filled with support- 
ing equipment, offices and labora- 
tories. 
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The project will cost approxi- 
mately $1,550,000 with a National 
Science Foundation grant of $475,- 
000 paying for a large share of it. 
Professor T. R. Cuykendall and As- 
sistant Professor David D. Clark, 
both of the department of engineer- 
ing physics, will direct the project. 

The nuclear unit will contain a 
zero-power core for research, and 
a training core called TRIGA 
(Training Research Isotope Gen- 
eral Atomics ). The zero-power re- 
search core will be used to study 
the basic mechanism of a reaction 
and to examine the interaction be- 
tween neutrons and their surround- 
ings. The device will also have a 
flexible design for studying reactors 
themselves. 

The training core, TRIGA, will 
give students an opportunity to 
gain first-hand experience in nu- 
clear processes. Qualified under- 
graduates as well as graduate stu- 
dents will have an opportunity to 
work with the reactors. 

The reactor will be completely 
safe. Its core will be located at the 
bottom of a 25-ft pool of water 
which will completely eliminate the 
danger of radiation. 

The designs, which were drawn 
up by Vitro Engineering Co., were 
on display in Carpenter Hall during 
October. As planned, the center 
should be completed by June, 1961. 


GLENNAN LECTURES ON 
NASA SPACE PROJECTS 


Dr. T. Keith Glennan, head of the 
National Aeronautics and Space 
Administration, recently delivered 
a lecture at Bailey Hall entitled, 
“The Coming Space Age, Problems 
and Prospects.” 

Project Mercury, the man-in- 
space program, is, according to Dr. 
Glennan, currently the most im- 
portant NASA project. The object 
will be to launch a manned 2000- 
lb. capsule into an orbit around the 
earth at an altitude of about 110 
miles. The capsule is to make sev- 
eral revolutions before reentering 
the atmosphere. A man will then 
have been in outer space about 4% 
hr. Dr. Glennan explained that 
there will be twenty-two tests be- 
fore the attempt to launch the 
manned satellite. Several IRBM’s 
and ICBM’s will be launched and 
caught as practice maneuvers and 
the Astronauts will ride in Redstone 
IRBM’s in their training exercises. 
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Dr. Glennan stated that over a 
quarter of a billion dollars will be 
spent on the project before the 
manned satellite will actually be 
put into space. 

Lunar exploration is another of 
the goals of the Administration. Dr. 
Glennan stated that they would 
like to put satellites in orbit around 
the moon and eventually attempt a 
controlled landing. The ultimate 
step will, of course, be that of put- 
ting a man on the moon and then 
returning him to earth, but Dr. 
Glennan asserted that such an at- 
tempt is not likely within the next 
ten years. 

At present, our largest rockets 
develop a thrust of about 360,000 
Ib. A quarter of a billion dollars is 
to be spent on the development of 
a rocket with a thrust of 1,500,000 
lb. Dr. Glennan stated that a rocket 
capable of carrying a man to the 
moon and back would need about 
9,000,000 Ib. thrust. 

In explaining the competition be- 
tween the United States and Russia, 
Dr. Glennan asserted that Russia 
has succeeded in making the world 
look upon her successes in rocketry 
as a measure of the success of her 
culture. It is his opinion that since 
the United States has always been 
the most progressive of nations sci- 
entifically and technologically, it 
can do nothing but accept the So- 
viet challenge. 

But Dr. Glennan described the 
Soviet program as one aimed pri- 
marily at making spectacular 
“shots” for propaganda purposes. 
Although he felt that the Soviets 
must not go unchallenged, he also 
maintained that it is not necessary 
for the United States to challenge 
them directly on their own ground. 
The U.S. program, he said, is not 
aimed at making spectacular shots. 
It is one of long-range planning to- 
ward specific goals. Dr. Glennan as- 
serted that some spectacular shots 
will come as natural by-products of 
the program but that they are not 
the primary aim of the develop- 
ment work, 


EXCHANGE TO SEND EASTMAN TO 
SWEDEN, OLVING TO CORNELL 


Cornell has agreed upon a one- 
year exchange of professors with 
the Chalmers Technical University 
of Gothenburg, Sweden. Starting in 
February 1960, Associate Professor 
Lester F, Eastman of the School of 


Photo Science 


Associate Professor L. F. Eastman of the 
School of Electrical Engineering is to 
visit Sweden on an exchange program 
while Professor Sven Olving of Chalmers 
Technical University is coming to Cornell. 


Electrical Engineering will travel 
to Sweden and Associate Professor 
Sven Olving of the E.E. School at 
Chalmers will come to Cornell. 
Both men have been working on 
microwave electronics and they will 
take over each other’s work in hope 
of gaining added experience by the 
change in environment. 

Professor Eastman is a Cornell 
graduate with a B.E.E. in 1953 and 
a Ph.D. in 1957. In the last two 
years he has been teaching courses 
in microwave electronics and tran- 
sistors and has done research in 
microwave tube theory and maser 
theory. 

Sven Olving has also been teach- 
ing advanced microwave electron- 
ics and microwave atomics at 
Chalmers and has been doing re- 
search on electron beam microwave 
dynamics, which is similar to the 
research Professor Eastman has 
been doing. 


DEAN’S HONOR LIST 


School of Chemical and 
Metallurgical Engineering 
Matthew E. Oren, Donald Potter 
Keel, Jr., Donald Goldfarb, Allan 
Clark Berg, Stephen Lloyd Garrell, 
Kenneth Alan Collins, Eugene La- 
Rowe, Stephen Allison Wald, Mich- 
ael Neale, Edward John Kramer, 
Paul Prescott Morrison, Henry Olin, 
Walter Collins Gates, Charles Au- 
gustus Gray, Steven George Para- 
dis, Peter Reeves Sperry, Max Cur- 
tis Deibert, Allan Paul Miller, Don- 
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ald Edward Buzzelli, Dean Edward 
Danzer, Harvey Lester Fein, Rob- 
ert Wayne Hendricks, David Law- 
Donald Eugene 


rence Ripps, 
Sweeney. 


School of Civil Engineering 

John Frederick Abel, Eilif Mag- 
nus Brodtkorb, Joseph David Drey- 
fuss II, Stuart Charles Edelberg, 
David Smith Fuss, Christopher 
Gale, David Franklin Harrald, Carl 
Bauman Loutzenheiser, Michael 
Joseph Meyer, Donald Guy Arm- 
strong, Lawrence Santucci, Jr., Paul 
Michael Teicholz. 


School of Electrical Engineering 

Ira A, Abramowitz, George E. 
Beine, David A. Berkley, Don J. 
Blumenthal, John F. Burns, Randall 
K. Cole, Jr., James B. Comly, John 
N. DeRis, Nesat Erdibil, Barry I. 
Feinblatt, Donald E. Felker, Rich- 
ard F, Fellows, Jeffrey I. Frey, Da- 
vid P. Friedley, Peter Y. Hanna, 
Carl E. Heiles, Lewis M. Holmes, 
Joel S, Jayson, David Jordan, Vahe 
Keshish, Bruce Klipec, Arthur R. 
Kraemer, Harold E. Kunsch, Benja- 
min E. Lipschuetz, Robert J. 
Loane, David L. Losee, Ronald J. 
Lutz, Albert R. Martin II], Hugh 
S. Martin, Clyde A. Miller, Donald 
C. Mitchell, Peter H. Mitchell, John 
L. Neuman, Thomas A. Osborn, 
William Quakenbush, James H. 
Ransom, Peter D. Sofman, Enn 
Tammaru, Paul D. Thompson, 
James S. Thorp, Donald C. Uber, 
Peter S. Warwick, Ray A. Westen- 
dorp, William M. Wichman, John 
E. Winter, David Wunsch. 


ARC WELDING FOUNDATION 
ANNOUNCES SCHOLARSHIPS 

The $5,000 in annual awards 
made by The James F. Lincoln Arc 
Welding Foundation in its design 
competition for college engineering 
undergraduates this year went to 
sixty-six students from twenty-one 
colleges and universities. The first 
award of $1,250 went to Seppo J. 
Viikinsalo of the University of Min- 
nesota and the second and third 
awards went to students from the 
University of Illinois and New York 
University. 

Cornell CE’s Rodney Carpenter 
and Lawrence E. Santucci, Jr. won 
a $75 fourth award in the struc- 
tures division of the contest while 
four more CE’s, Irving Abramowitz, 
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Mesfin Leikun, Lucas Vicens, and 
Louis J. Porcello, won a fifth award 
for their entry in the same division. 
In addition, William S, Carpenter, 
a Cornell ME, won a fourth award 
in the mechanical division. 

The foundation has announced a 
similar undergraduate design com- 
petition for the current school year. 
All undergraduate students in all 
branches of engineering are eligible 
to participate. A rules booklet is 
available from The James F. Lin- 
coln Arc Welding Foundation, 
Cleveland 17, Ohio. 


CAL TO BUILD WIND TUNNEL FOR 
LONG-DURATION MISSILE TESTS 


Cornell Aeronautical Laboratory 
is planning to build the world’s first 
wind tunnel for long-duration test- 
ing of hypersonic missiles and 
space vehicles under actual atmos- 
pheric flight conditions. 

CAL’s tunnel is expected to sup- 
ply the same data that can now be 
gotten only by full-scale, free-flight 
tests. These tests should yield im- 
portant information on the severe 
heat conditions caused by air fric- 
tion at hypersonic speeds. 

The tunnel’s combination of 
high-speed, high-temperature air- 
flow with relatively long test dura- 
tions will make it the first experi- 
mental facility able to simulate ex- 
actly hypersonic flight in the earth’s 
atmosphere for a realistic time pe- 
riod. The new installation, called a 
“wave superheater hypersonic tun- 
nel,” will generate airflows around 
10,000 mph and temperatures of 
9,000 F. It will be able to operate 
for periods of 15 seconds, as com- 
pared to the present devices which 
can produce these conditions for 
only a few thousandths of a second. 

The new wind tunnel will be 
built at Buffalo under a 3-1 million 
dollar contract from the Air Force 
Air Research and Development 
Command. CAL has already been 
working on the wave superheater 
which will supply the high-velocity, 
high temperature air for the new 
tunnel. 

CAL President Ira G. Ross says 
the new wind tunnel should be 
ready for operation in two years. 


BARD DONATES METALLURGICAL 
ENGINEERING BUILDING 

A new metallurgical engineering 
building will complete the Cornell 
University engineering quadrangle. 


Mr. Francis N. Bard, member of 
the Cornell University Council and 
president of Barco Manufacturing 
Company, has donated the $1,500,- 
000 building. 

Mr. Bard has already benefited 
Cornell’s metallurgical engineering 
program by establishing the Francis 
Norwood Bard chair in metallurgi- 
cal engineering in 1947, The hold- 
ers of the chair are selected on the 
basis of industrial experience and 
academic standing. The present 
chair holder, Professor George V. 
Smith, had these comments, “Mod- 
ern technology is making greater 
demands upon metallurgical engi- 
neering than ever before—demands 
which must be met if this nation’s 
position as the foremost scientific 
power of the world is to be main- 
tained. There is a twofold need for 
greater knowledge in metallurgi- 
cal engineering and for young men 
who have been prepared for roles 
of responsibility and leadership in 
this vitally important field. Mr. 
Bard’s splendid gift (of the build- 
ing) gives recognition of this and 
will enable Cornell to further im- 
prove and strengthen its program 
in metallurgical engineering.” 

Cornell granted Mr. Bard the 
M.E. degree in 1904. He received 
his interest in metallurgical engi- 
neering from his father, who was 
the first to use natural gas to heat 
steel. Together, they bought a 
company now called the Barco 
Company, which manufactures ball 
joints used in the transmission of 
fluids and gases. Mr. Bard was di- 
rector of the National Association 
of Manufacturers for eleven years 
and is also a rancher, farmer, and 
big game hunter. 


CORNELL ENGINEER SCHOLARSHIP 
AWARDED TO CHEM E STUDENT 


The CorNeELL ENGINEER an- 
nounces that its annual scholarship 
has been awarded to Theodore F. 
Swift, Chem E ’63, for the aca- 
demic year 1959 to 1960, 

The scholarship of $150 is 
awarded annually to an engineer- 
ing student who has completed his 
second or third term, ranks in the 
top half of his class, and has shown 
interest in extracurricular activities. 
After these qualifications have been 
met, the University Scholarship 
Committee awards the scholarship 
on the basis of financial need. 
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Mr. Swift now stands 30 in a 
class of 114 sophomore chemical 
engineers and was one of a few 
freshmen who were active in the 
American Institute of Chemical En- 
gineers last year. He also was an 
active member of the Cornell Co- 
rinthian Yacht Club. 

Each year a different school is 
connected with the scholarship 
through a predetermined cycle. 
Next year the scholarship will go 
to a mechanical engineering stu- 
dent and in 1961-1962 it will go to 
an electrical engineer. The choice 
of recipient is made either by the 
University Scholarship Committee 
or by a scholarship committee con- 
nected with the school concerned. 


GRAD ARCH STUDENTS TO PLAN 
NUCLEAR SURVIVAL MEASURES 

Cornell graduate architecture 
students in the department of city 
and regional planning are conduct- 
ing a study this term to determine 
what a new industrial community 
could do to protect itself from the 
effects of nuclear warfare. 

The study is exploring the vari- 
ous measures a critical industry 
might take to insure its continued 
operation in the event of a full scale 
nuclear, biological, and chemical 
war. One of the measures being 
considered is the feasibility of 
placing a vital wartime industry 
underground. 

Approximately thirty graduate 
architects and planners will under- 
take the study under the supervis- 
ion of Professor Frederick W. Ed- 
mondson, The New York Civil De- 
fense Commission, the U.S. Office 
of Civil and Defense Mobilization, 
and the New York State Dept. of 
Commerce are participating in the 
program along with private indus- 
tries, the American Machine and 
Foundry Co., the Buffalo Forge 
Co., and the I. B. M. Corp. 

The group is thinking of survival 
under the effects of 20-megaton 
bombs which are expected to cause 
complete destruction within a 25- 
mile radius. They are also taking 
into consideration the effects of 
biological and chemical weapons 
which the enemy might use. 

Problems facing the group in- 
clude the selection of a site for a 
community which will be outside 
present target areas, offer the avail- 
ability of employees and be suit- 
able for development. 


NOVEMBER 1959 











WVBR im 


MO—-CQ ZPROQORD 


For the eight 
monthly editions 


call Ithaca 40671 


or X2626 


Only $1.00 











NON-SLIP CHUCK 
holds lead firmly 
at any length you 
want. Lead can’t be 
pushed back into 
barrel—and won't 
twist in sharpener. 


NEW: 


SATIN-FINISH 
METAL GRIP is 
knurled for easier 
holding. Its extra 
length gives more 
accurate control, 
less finger tension. 


NEW! 


THE ANODIZED 
ALUMINUM BAR- 
REL is unbreak- 
able. And it can’t 
roll offthe board be- 
cause it’s hexagon- 
shaped. 
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PUSH-BUTTON in- 
stantly releases the 
chuck’s grip on the 
lead at the touch of 
the thumb. It's col- 
ored for quick iden- 
tification of grade. 


This lifetime lead holder for just 
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All-metal construction 
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Since its inception nearly 23 years ago, 
the Jet Propulsion Laboratory has given 
the free world its first tactical guided mis- 
sile system, its first earth satellite, and 
its first lunar probe. 

In the future, under the direction of the 
National Aeronautics and Space Admin- 
istration, pioneering on the space fron- 


“We do these things because of the unquenchable curiosity of 
Man. The scientist is continually asking himself questions and 
then setting out to find the answers. In the course of getting 
these answers, he has provided practical benefits to man that 
have sometimes surprised even the scientist. 


Bence anseneeescnenenenntneereoenensnenemessenenenas 








YOUR TASK FOR THE FUTURE 


tier will advance at an accelerated rate. 

The preliminary instrument explora- 
tions that have already been made only 
seem to define how much there is yet 
to be learned. During the next few years, 
payloads will become larger, trajectories 
will become more precise, and distances 
covered will become greater. Inspections 


“Who can tell what we will find when we get to the planets? 


CALIFORNIA 


Q 








will be made of the moon and the plan- 
ets and of the vast distances of inter- 
planetary space; hard and soft landings 
will be made in preparation for the time 
when man at last sets foot on new worlds. 

In this program, the task of JPL is to 
gather new information for a better un- 
derstanding of the World and Universe. 


Who, at this present time, can predict what potential benefits 
to man exist in this enterprise? No one can say with any accu- 
racy what we will find as we fly farther away from the earth, 
first with instruments, then with man. It seems to me that we 
ore obligated to do these things, as human beings.’ 


DR. W. H. PICKERING, Director, JPL 


INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 


A Research Facility operated for the National Aeronautics and Space Administration 


PASADENA, CALIFORNIA 


Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields: 
INFRA-RED e OPTICS « MICROWAVE « SERVOMECHANISMS * COMPUTERS « LIQUID AND SOLID PROPULSION ¢ ENGINEERING MECHANICS 
STRUCTURES * CHEMISTRY ¢ INSTRUMENTATION ¢ MATHEMATICS AND SOLID STATE PHYSICS 


Send professional resumé for our immediate consideration. Interviews may be arranged on Campus or at the Laboratory. 
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ANOTHER WAY RCA 
SERVES BUSINESS 
THROUGH 
ELECTRONICS 


A 
» 





RCA Electronics creates the ‘‘501’’ to streamline the paper work 


of business—it reads, writes, figures and remembers on tape 


Much of today’s traffic jam in paper 
work is being eliminated by electronic 
data processing. But to build a system 
that would be practical and economical 
for even medium-sized organizations 
was a job for electronic specialists. 

To solve the problem, RCA drew on 
its broad experience in building com- 
puters for military applications and 
combed its many laboratories for the 
latest electronic advances that could 
help. The result was the RCA “501” 
high-speed electronic data processing 
system—the most compact, flexible, and 
economical ever built. It is a pioneer sys- 


tem with all-transistor construction for 
business use. 

The “501” cuts out paper work bottle- 
necks for many government agencies 
and businesses, from stock brokerage 
firms to public utilities, banks, insurance 
companies, and steel mills. 

It “remembers” millions of letters, 
numbers, and symbols that are “read” 
onto its magnetic tapes by such things 
as punch cards and paper tapes. In a 
fraction of a second, it can do thousands 
of calculating, sorting, and comparing 
operations—and checks each step. 
Finally, it writes such things as bills, re- 


RADIO CORPORATION OF AMERICA 
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ports, payrolls in plain English at 72,000 
characters per minute. 

This economical and practical answer 
to an acute business problem is another 
way RCA Electronics is helping to sim- 
plify the growing complexity of business. 
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We invite you to consult with us 
regarding new positions in Hughes Advanced 
Research and Development activities. 


Hughes offers you an atmosphere most 
productive of creative work in your specialty. 
Your assignment will be to help forward basic 
theoretical progress in areas such as these: 


= Meteor Communications 
# Solid State Physics Research 
= Satellite Interceptor Systems 


« Air Launched Intermediate Range 
Ballistic Missiles 


« Communications Satellites 
s Space Ferry Systems 
. s Futuristic Instrumentation Systems 
e | e ct i| Ca | # Global Surveillance Satellite Systems 
® Three-Dimensional Radar Systems 
# Electronics in Oceanography 


e n g| Nn e e ‘Ss & # Infrared Detection Systems 


s Industrial Controls 


p hy 2 | & | sts seca tai daira ia ancien 


Hughes is an engineering-oriented company, 
.s 8 and as such has become one of America’s 
re ce | VI ng MV S leading producers of advanced electronics. 
a * This leadership is based upon the efforts of 
over 5,000 engineers and scientists. One in 15 
is a Ph.D. One in 4 has a master's degree. 


or Ph.D. degrees 


The West's leader in advanced ELECTRONICS 














will be conducted Dec. 11, 1959 by a senior member of the Hughes Research & 


on-Ca mM pus interviews Development Staff. Consult your College Placement Officer for an appointment. 
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...ahand in things to come 


Probing the atom...for you 


The boundless energy of the uranium atom means a brighter future 


Every day brings the benefits of atomic energy closer to our 


daily living. It presents a whole new field of exploration for scientists all 


over the world. 

A longer, healthier life is hopefully ahead as radiation is help- 
ing doctors learn more about the basic processes of life by revealing how 
certain elements are put to work by the body. The controlled rays of the 
atom are also being used to pin-point malignant tissues for subsequent treat- 
ment. And radiation studies of how plants absorb nutrition from sun and 
soil are showing the way to improved food supplies. 

These are but a few of the vital jobs being done by radioisotopes 
—radioactive materials created in atomic reactors at Oak Ridge, Tennessee 
... the great atomic energy center operated by Union Carbide for the U. S. 
Atomic Energy Commission. The people of Union Carbide will continue 
their pioneering research in atomic energy —and in the vital fields of alloys, 
carbons, chemicals, gases and plastics—to bring you a brighter future. 


Learn about the opportunities 
at Union Carbide in carbons, 
chemicals, gases, metals, plastics 
and nuclear energy. Literature 
is available at your placement 
office or write to V. O. Davis, 
Union Carbide Corporation, 30 
East 42nd Street, New York 
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...a hand 
in things to come 
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GRAPHITE NOW PRODUCED IN 
FLEXIBLE TEXTILE FORM 


Manufactured graphite, used in 
many industrial and military appli- 
cations, is now being produced in 
flexible fiber and fabric form. Na- 
tional Carbon Company has devel- 
oped a revolutionary process to 
convert organic textile forms di- 
rectly to graphite of more than 
99.9 per cent purity. 

Any textile form can be produced 
in this unique material. In the com- 
plex production process, a fiber or 
fabric such as rayon is graphitized 
by electric heating to almost 5,400 
F. In this thermo-chemical conver- 
sion, the crystalline structure of the 
material is changed to that of 
graphite in the form used for elec- 
tric furnace electrodes, nuclear 
reactor structures, metallurgical 
molds, and many other industrial 
processes. 

Graphite has a unique combina- 
tion of electrical, chemical, and me- 
chanical properties. At ordinary 
pressures, graphite has no melting 


National Carbon Company 
A one-inch strip of graphite cloth forty 
inches long is wrapped around a beaker 
of water to illustrate the resistance-heat- 
ing properties of the unique new mate- 
rial in applying heat exactly where it is 
wanted. The 700 wave demonstration 
unit brings water quickly to a vigorous 
boil when connected to a 110 volt circuit. 
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point and sublimes at extremely 
high temperatures. It has the un- 
usual property of getting stronger 
at higher temperatures, and _ its 
tensile strength at 4,500 F. is about 
twice that at room temperature. 
Graphite oxidizes in air at tempera- 
tures in excess of 750 F. 

Graphite textiles are resistant to 
attack by most acids, alkalies, and 
organic compound except strong 
oxidizing agents and are unreactive 
with many molten metals. They 
have excellent electrical and ther- 
mal conductivity, and being in 
flexible form, are immune to ther- 
mal shock. Graphite also has well- 
known lubricating properties that 
extend its high-temperature appli- 
cations even further. 

The combinations of properties 
and available forms make applica- 
tions of graphite textiles almost un- 
limited. Graphite is used as a rein- 
forcing agent for various plastics 
and refractory materials used at 
high temperatures, Its fibers and 
fabrics can be used to impart elec- 
trical and thermal conductivity to 
non-conducting materials such as 
plastics or ceramics and even to 
other textile materials such as glass 
cloth. 


CAMERA RECORDS EXPLOSION 
IMPULSE EFFECTS ON METALS 


An accurate and easy method of 
measuring and recording transient 
elastic waves created in metals by 
impacts and explosions has been 
developed at the U.S. Army Engi- 
neer Research and Development 
Laboratories, Fort Belvoir, Virginia. 

Simple in comparison with com- 
plicated and undependable meth- 
ods used in the past, the new sys- 
tem gives research engineers a 
means of studying the patterns of 
shock waves and their speed of 
transmission in solid materials. This 
data helps the Army Engineers es- 
tablish design criteria to minimize 


the effects of explosive shock on 
military equipment. The test meth- 
od is expected to enable them to 
predict more accurately the effects 
on finished equipment of impulses 
caused by explosions or bullets. 


An explosion set off at one end of 
a metal bar to which a strain gauge 
has been attached sends a shock 
wave down the bar at tremendous 
speed. The strain gauge picks off a 
reading from the shock wave and 
transmits a signal to amplifiers. 
These display a reading on the 
calibrated face of an oscilloscope in 
the form of a pip of light. 

A Polaroid camera with shutter 
opened is prefocused on the face 
of the oscilloscope and records the 
pip in the form of a line as it 
passes. The curve of the pip of 
light indicates the speed of propa- 
gation of the shock wave, the shape 
and changes of the wave, and the 
duration of strains. The oscilloscope 
is set for a four microsecond sweep 
to reproduce a detailed display of 
the signal picked up by the strain 
gauge. 


CRYSTAL GROWING PROCESS 
INCREASES EFFICIENCY 

Scientists at Westinghouse Lab- 
oratories have devised a_revolu- 
tionary new method of “growing” 
germanium crystals as thin, uni- 
form, flat ribbons instead of round 
ingots. 

In the new technique, the semi- 
conductor is grown in the exact 
form in which it is to be used in a 
transistor cr similar device. Fur- 
ther development of the technique 
could yield a machine that could 
turn cut finished transistors con- 
tinuously and automatically from 
raw germanium and other neces- 
sary materials. 

Tremendous waste is incurred in 
the conventional procedure of slic- 
ing thin wafers of germanium from 
large ingots. After all of the cutting 
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and polishing is over, 80 per cent 
of the germanium has been lost. 

Dendritic germanium, on the 
other hand, would be of the proper 
thickness for direct use and _ its 
ultra-smooth surfaces would need 
no grinding. Thus, the expensive 
and wasteful processing would be 
eliminated. 


NUCLEAR EXPLORER ACCELERATES 
PARTICLES NEAR LIGHT SPEED 

A linear electron accelerator two 
miles long has been proposed for 
construction at Stanford Univer- 
sity. If constructed, the accelerator 
would give particles the extremely 
high energies desired in experimen- 
tation in nuclear physics. 

The accelerator consists of a 
metal tube 4 in. in diameter which 
contains metal discs spaced about 
1 in. apart, each with a hole of 1-in. 
diameter. Electromagnetic waves 
are fed in at ten-foot intervals along 
the tube. Klystrons used in high- 
power radar systems supply this 
power to the accelerator. The elec- 
tromagnetic field is arranged to 
push the electrons continually in 
one direction. The electrons in- 
crease in speed and energy until 
they are traveling at almost the 
speed of light. The high energy is 
very important since it makes pos- 
sible the observation of finer detail 
and the production of a greater 
variety of changes in matter. 

In experiments of this type, the 
high-energy electron delivers a tre- 
mendous “punch” to target mate- 
rial. Part of this energy goes into 
breaking up the nucleus, and part 
of it is converted into new forms of 
matter such as mesons, hyperons, 
and anti-nucleons. These particles 
usually do not last very long, but 
while they survive they make fas- 
cinating obiects of study. 

The plans call for a tunnel for 
the accelerator, or a deep trench 
that can be covered over. The kly- 
strons would be located in a paral- 
lel tunnel far enough away so that 
the intervening earth would pro- 
vide sufficient shielding to protect 
the people working there. The elec- 
tromagnetic power would be fed 
from the klystrons to the accelera- 
tor by pipes running between the 
tunnels. 

If construction of the accelerator 
is carried out, it is estimated that 
it would be operating at one-third 
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of its maximum energy after five 
years, and fully completed after 
seven years, It would give the elec- 
trons about forty-five billion elec- 
tron volts, The most powerful exist- 
ing accelerator is a ten billion-elec- 
tron volt proton machine in the 
Soviet Union. 


NEW TAPE RECORDERS USED FOR 
SATELLITE COMMUNICATIONS 


Tape recorders whizzing through 
outer space are opening man’s eyes 
to new uses for magnetic recording 
tape. The next decade promises to 
unfold space-age extensions of pres- 
ent day distance measure and com- 
puter and flight testing, uses un- 
dreamed of in 1948 when tape re- 
cording first became practicable on 
a consumer scale. 

One satellite, shot into orbit by 
a Vanguard rocket, features a tiny 
tape recorder which relays by 
means of magnetic recording tape 
a global picture of the world’s 
weather. 

Another disc-shaped recorder fea- 
tures an endless-tape cartridge con- 
taining 75 ft. of magnetic tape 
which will supply four minutes of 
recording while the satellite is in 
range of the ground equipment. 
The cartridge functions by unwind- 


ing the tape from the inner wrap 
and winding it up on the outer 
wrap of a 2-in. wide supply spool. 

Used commercially for five years 
in advertising, background music, 
and transportation terminal an- 
nouncements, the endless loop cart- 
ridge is considered desirable for 
satellite recorders because it elimi- 
nates the need for rewind, thus re- 
quiring a less complicated mechani- 
cal structure. 

Recently, an Atlas rocket was 
launched containing a 35-lb. pack- 
age of transmitting, receiving, and 
recording equipment designed to 
receive, store, or relay messages 
from ground stations. When in 
range of these stations the orbiting 
relay received and transmitted sev- 
en written messages or one voice 
message. 

To obtain stored messages from 
the communications relay in the 
satellite, a ground station triggered 
off the relay transmitter by elec- 
tronic command. As long as the 
satellite courier was in range, the 
ground station could also transmit 
its own message for relay to an- 
other station. Messages could be 
relayed from one station to an- 
other without storage. 

Messages destined for the com- 
munications relay in the satellite 


U.S. Army Photo 


The upper half of a cloud-cover satellite shell is gently lowered into place by techni- 

cians at the Astro-Instrumentation Branch of the Army’s Signal Research and Develop- 

ment Laboratory, where the satellite’s electronic system was designed and built. The 

weather forecasting experiment depends upon two photocells which scan the earth’s 

surface and cloud masses. Data are stored on instrumentation tape in a recorder which 
is interrogated every orbit. 
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were fed to ground stations over 
standard links. Teletypewriter dis- 
patches and a voice message were 
transmitted to the satellite courier 
when it came within range in its 
pass. 

Each of four stations throughout 
the United States consisted essen- 
tially of five standard trucks, in 
which the communications and oth- 
er equipment was mounted. The 
antenna array was a_ separate 
unit. Multiplexing equipment at 
the stations handled up to sixty 
words a minute on each teletype- 
writer channel, or a total of 420 
words a minute. The recorder in the 
communications relay could store 
about 1680 telegraphic words in its 
four-minute storage capacity. 

It is predicted by experts that 
these successful tests of tape re- 
corders in space may lead to com- 
mercial advertising by privately 
owned | satellites, intercontinental 
television, space air mail service, 
microwave radio broadcasting, and 
world-wide weather forecasting. 


NEW SPACE RANGE CONSTRUCTED 
TO TEST SUPERSONIC PLANE 

A new space range has been de- 
veloped and built by the Electronic 
Engineering Company of Cali- 


fornia for testing the mile-a-second 
X-15 research airplane which will 
fly at one-hundred miles altitude. 
Completed at a cost of more than 
two million dollars and extending 
across four hundred miles of Cali- 
fornia and Nevada dry lakes, the 
range provides six hundred thou- 
sand answers per second to elec- 
tronic questions on the safety of 
the pilot and the condition or the 
airplane when it drops from a B-52 
bomber and propels itself. 

A continuous flow of electronic 
information is provided by the 
range so that flight engineers and 
scientists may observe everything 
from the heart beat of the pilot to 
the skin temperature of the air- 
plane. Ground observers at any sta- 
tion along the range may instantly 
observe the condition of the pilot 
and the airplane during the flight. 
Simultaneously, radars and_plot- 
ting boards pinpoint and trace the 
course of the research vehicle 
which is capable of speeds higher 
than 3,600 miles per hour. 

A constant-contact communica- 
tions system enables the pilot and 
all three ground stations to be in 
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touch continuously. If the pilot 
cannot contact one ground station, 
the other stations can receive his 
voice and relay it rapidy via tele- 

hone line to the other stations. 
All of the radio transmitters and 
receivers at all the stations are on 
the air simultaneously and are in- 
terconnected via long-distance tele- 
phone line. 

Also contained in the test range 
system is a_ specially designed 
radar data recording system which 
automatically converts radar infor- 
mation into a form which is uti- 
lized by the Air Force Flight Test 
Center automatic data processing 
system. In about thirty hours, using 
only two operators, data from a 
single flight can be fed from the 
high-range equipment and_proc- 
essed through the datum system, 
which was also developed by the 
Electronic Engineering Company. 
Formerly such a procedure, using 
photo panel methods and manual 
data reduction, required more than 
thirty days and a dozen or more 
data interpreters. Aeronautical de- 
sign engineers sometimes had to 
wait more than a month before be- 
ing able to make a design decision 
based on test flight information. 


ELECTRONIC DEVICE ALLOWS 
COMPUTERS TO COMMUNICATE 


The National Bureau of Stand- 
ards has been investigating the 
logical problems arising when sev- 
eral high-speed electronic comput- 
ers are connected together to work 
on a common large-scale task. 

In organizing such a network, 
many logical problems are encoun- 
tered that do not ordinarily occur 
in the usual single-computer sys- 
tem. One problem is that of devis- 
ing an efficient scheme for enabling 
all the computers to share among 
themselves, automatically, the total 
workload undertaken by the net- 
work. Another problem is that of 
designing a machine instruction 
system which can carry out these 
complex operations effectively and 
yet is simple enough to code easily. 
NBS men have designed a new 
Pilot Data Processor, a multi-com- 
puter network with powerful data- 
processing capabilities. The Elec- 
tronic Engineering Company of 
California has also developed a 
computer to handle these opera- 
tions. 


Many large-scale data-processing 
jobs, for which solutions are now 
urgently required, call for much 
faster computing capabilities than 
presently available machines can 
provide. The resulting demand for 
computer components of higher 
basic speed has in many respects 
exceeded the resources of current 
component technology. In order to 
shorten problem-solving times, it 
became necessary to try to organ- 
ize these components into more 
powerful logical combinations for 
doing the job. One mode of ap- 
proach is to connect together sev- 
eral computers into an integrated 
network to let all of the machines 
in the network work together on 
large-scale tasks. By dividing the 
total task into different pieces, and 
by having all the different compu- 
ters in the system work on different 
parts of the task simultaneously, a 
large increase in the speed of solu- 
tion can be achieved. 

The sequence of events for the 
most elementary type of system 
would be as follows: At the begin- 
ning, the primary computer initi- 
ates a request to the secondary 
computer. Some time later, the sec- 
ondary finishes its job, halts, and 
sends a “job completed” notice back 
to the primary. At this time, how- 
ever, the primary may not be at a 
stage in its program where it wishes 
to accept the offered data. A delay 
ensues, during which the primary 
continues to run while the sec- 
ondary remains idle, waiting for 
further orders from the primary. As 
soon as the primary reaches a suit- 
able point in its program, it issues a 
“call-back” order to the secondary 
and then immediately accepts the 
data that are returned to it. After 
its results have been accepted, the 
secondary remains idle until the 
primary transmits another request 
to it. 

The new NBS Pilot Data Proces- 
sor contains not only a primary 
and secondary computer but also a 
third independent computer, which 
specializes in operations that con- 
trol and interpret the data flowing 
between the system’s internal mem- 
ory and its external storage and dis- 
play devices. In the future develop- 
ment of these network systems, it 
is expected that even larger num- 
bers of independent machines will 
participate cooperatively in the per- 
formance of rigid tasks, 
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SIX PERTINENT QUESTIONS 
TO ASK THE ALCOA RECRUITER 
WHEN HE VISITS CORNELL 


Here’s What You May Want to Ask About Opportunities at Alcoa 


. Where can I go in Alcoa with my type of degree? 
2. In what part of the country would I be located? 
. What kinds of training programs will I participate 
in at Alcoa? 
. What are my starting salary prospects? 
. Will Alcoa pay my moving expenses? 
. What are my chances for advancement with Alcoa? 


And Here’s What We Answer: 


1. There are openings at Alcoa each year for graduates 
with many types of degrees. Graduates in mechanical, 
metallurgical, electrical, industrial, chemical and civil 
engineering have a wide choice of opportunities in engi- 
neering, production, research, development or sales 
engineering. There also are openings for chemists for 
research and for business administration and liberal 
arts graduates in accounting and sales. 


2. Geographical location will depend on your field. New 
engineering, production and accounting employees are 
assigned to one of 30 Alcoa operating locations through- 
out the nation. New sales engineering and sales ad- 
ministration employees, after completing a six-month 
training program, go to one of Alcoa’s 72 sales offices. 
If your field is sales development or process develop- 
ment, you will be located in New Kensington, Pa., or 
Cleveland, Ohio. Main research laboratories are located 
in New Kensington, with branches in Cleveland, East 
St. Louis, Ill., Massena, N. Y., and Chicago. 


3. Alcoa has a training program for each new employee. 
Engineering and production training involves orienta- 
tion and rotation of assignments for approximately one 
year. Sales training is conducted in sales offices and in 
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nine plant locations over a six-month period. Account- 
ing training calls for rotation of assignments for 18 to 
24 months. 


4. Alcoa’s starting salaries are competitive with those 
of other companies. An initial salary is established for 
a basic four-year degree. Additional credit is given for 
outstanding personal qualifications, advanced educa- 
tional training, military service and previous work ex- 
perience. Future salary progress is based on your own 
performance and growth potential. 


5. Alcoa pays transportation and moving expenses for 
you and your family. This applies to your first and all 
subsequent assignments. 


6. Alcoa personnel policies assure individual recogni- 
tion for you. They include regular performance apprais- 
als, individual opportunity for advanced management 
training, confidential and individual salary considera- 
tion and promotion entirely from within the company. 


If you’d like to find out more about employment oppor- 
tunities with Alcoa, contact your placement officer to 
arrange a campus interview. Mutual interest will result 
in further interviews at an Alcoa location. For more 
details immediately, write Manager, College Recruit- 
ment, 810 Alcoa Building, Pittsburgh 19, Pa., for the 
new booklet, A Career for You With Alcoa. 





® For exciting drama watch “Alcoa Presents” every 
Tuesday, ABC-TV, and the Emmy Award winning 
* “Alcoa Theatre’’ alternate Mondays, NBC-TV 
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CONDUCTORS HYVOLT 
INSULATION 


SHIELDING 
TAPE TAPE 


EARS 
experience // 
VA 





CRESCENT 


HYVOLT SHIELDED POWER CABLE 


METAL 
SHIELDING 
TAPE 


RUBBER- NEOPRENE 
CONDUCTOR =—sem-CONDUCTING 


FILLED SHEATH 
TAPE 


FOR MORE AMPERES PER DOLLAR OF INSTALLED COST 


CRESCENT HYVOLT insulation is made from butyl rubber which is inherently 
resistant to ozone, heat, moisture and aging with excellent electrical character- 
istics. For 5000 Volt or higher service, HYVOLT cables 
are provided with shielding to protect them from surface 
burning, corona, and lightning surges. 


(3. CRESCENT INSULATED WIRE & CABLE CO. 


a TRENTON, N. J. 


C. Edward Murray, Jr. ‘14 








ENGINEERS 


SECURE YOUR FUTURE NOW 


with one of the oldest manufacturers of 
refrigeration in the world. 


HOME OFFICE 
design 
application 
development 


erection 

sales 

distributors 

To enable you to fill these positions in the fast 

growing field of commercial refrigeration, Frick 
Company offers a special training course at the 
home office. 
Write for details and applications today. 


ER Ahad REFRIGERATION SINCE 1682 
gear LU se 








One of Ithaca’s 
nicest eating places ae 


The COLLEGE SPA 


216 EAST STATE STREET 


Your host, 
Pete Atsedes 
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HOW FORGED PARTS 
help airplanes haul 
bigger payloads 


In an airliner, every pound of weight saved is worth hundreds of dollars 
...in revenue-making payload. And in military aircraft, pounds saved mean 
added miles-per-hour... or added load carried. 

In commercial products... trucks, cars, materials-handling equipment... 
the pounds of dead weight you eliminate by using forgings make money 
year-after-year for the operator. The forging process lets you put the metal exactly 
where you need it to carry the load, withstand shock or vibration, 
endure torsion. And with not a surplus ounce of non-working weight going 
along just for the ride. 

Forged parts are the designer’s friend...strong where strength is needed, 
lowest in weight, twice-worked by original rolling of the best metals 
plus the hammer blows or high pressures of the forging process. 

Write for literature to help you specify, design, and procure forged parts. 


Whew i%9 aw wital part, desiqn it to be 


Drop Forging Association * Cleveland 13, Ohio 


Names of sponsoring companies on request to this magazine 


NOVEMBER 1959 57 


When writing to advertisers please mention the ConneLt ENGINEER. 





Could this be a picture of you tomorrow? In 
the fall of 1958, it was Jack Carroll, principal 
speaker at the opening of Electronic Associ- 
ates’ modern new plant in Long Branch, N. J. 


Jack Carroll (right) discusses the new equip- 
ment he has just seen during a visit with 
Henri Busignies, President of ITT Laborato- 
ries (center) and Anthony Pregliese, ITT Pub- 
lic Relations. 
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An Editor of a Top Engineering Publication ? 


JACK CARROLL, MANAGING EDITOR OF ELECTRONICS MAGAZINE, 
ROSE TO A TOP POST IN LESS THAN TEN YEARS 


Are Jack Carroll’s shoes your size? 


“Tf it’s scope you want, try keeping on top of every- 
thing that’s hot in electronics,” says John M. Carroll, 
ELECTRONICS’ Managing Editor at McGraw-Hill Pub- 
lishing Company. 

A Lehigh B.S. graduate in 1950, Jack has become 
an industry authority in less than 10 years. “Knowing 
that the industry itself is looking to your magazine 
for the word on things is the most stimulating part 
about it. It’s your job to get the thinking of the men 
behind everything that’s new in the field. You work 
with the top of the profession. What engineer can 
resist that?” 

Wrote in College 


In his senior year at Lehigh, Jack got his first real 
taste of writing as editor of the college newspaper. He 
joined McGraw-Hill as editorial assistant on ELEC- 
TRONICS in 1950, took a 17-month “leave” in Korea, 
then became assistant editor in 1952 and associate 
editor in 754. 

“By then I’d got my M.A. in physics at Hofstra on 
the McGraw-Hill Tuition Refund Plan, where the 
company pays half the cost. And since I was pro- 
moted to managing editor in 1957, I’ve been working 
after hours on my doctorate in engineering science at 
N.Y.U. This is an engineer’s outfit. You grow right 
along with your industry at McGraw-Hill,” says Jack. 


“The engineer who chooses a McGraw-Hill career 
need have no fear of winding up in a corner on one 
part of one project. You work with the new. . . the 
experimental . . . the significant. Sitting down with 
the leaders of your field is part of the job. Your as- 
signment? Interpreting today’s advanced thinking for 
the rest of your field.” 


McGraw-Hill Tuition Refund Plan 


All of our editors have the opportunity to continue 
their education in their chosen fields under the 
McGraw-Hill Tuition Refund Plan. Physics, econom- 
ics, aerodynamics, and business management are typi- 
cal of the courses they may choose. 


You May Be The Right Man 


How about writing experience? It helps, but if you 
like to write—and engineering is your profession— 
that’s the main thing. 

Would you like to learn what opportunities 
McGraw-Hill offers in your field? Write for “Careers 
in Publishing At McGraw-Hill.” Tell us about your 
background, college record, outside activities and 
why you seek a career in engineering journalism. 

Write to: The Editorial Director, McGraw-Hill 
Publishing Co., Inc., 3830 West 42nd Street, New 
York 36, New York. 





o 
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7, McGraw-Hill 


“hay. 
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McGRAW-HILL PUBLISHING COMPANY, INC., 330 WEST 42nd STREET,NEW YORK 36, N.Y. 
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Air brake for a spaceliner 


The earth's atmosphere, one of the biggest obstacles to getting into outer 
space, can be one of our biggest assets coming back. At Douglas we are 
investigating how we can use its braking effects on rockets returning from 
deep space trips at far faster than ICBM speeds. Success will allow us to 
increase payloads by reducing the weight of soft landing systems. This 
technique also will aid us in pinpointing landing areas. Current reports show 
real progress. Douglas is engaged in intensive research on every aspect of 
space planning, from environmental conditions on other planets to the 
destroyer-sized space ships necessary to get there. We invite qualified 
engineers and scientists to join us. Write to C. C. LaVene, Box B-600, Douglas 
Aircraft Company, Santa Monica, California. 


Arthur Shef, Chief, Advanced Design Section, Missiles and Space Sys- 
tems, irons out a problem with Arthur E. Raymond, DO U G LAS 
Senior Engineering Vice President of 
MISSILE SYSTEMS IM SPACE SYSTEMS J MILITARY AIRCRAFT J JETLINERS ll CARGO TRANSPORTS J AIRCOMB IJ GROUND-HANDLING EQUIPMENT 
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One who thinks that the driving 
of a nail simply consists in getting 
the whole length of it out of sight 
has little conception of the real na- 
ture of the operation. A nail driven 
by-an expert will often hold several 
times as much as one ill driven; 
while, too, it is often made to draw 
the parts into place. If you have 
ever watched a mechanic driving 
nails, you have doubtless noted that 
he rarely drives one at right angles 
with the face of the work. There 
is a reason for this. Suppose that he 
is nailing the “sheeting” on the 
frame of a building, and desires to 
draw the board down tightly 
against the one below it; he points 
the nail downward, and a few well- 
considered blows at last produce 
the desired effect. If the board is 
bent edgewise, so that much force 
is required, probably he will start 
the nail in the upper edge, pointing 
very sharply downward. Again, two 
nails driven in a board at different 
angles will hold it in place much 
more firmly than the same _ nails 
would if they were driven in at 
right angles with the face of the 
board. The Sibley Journal—Novem- 
ber, 1909. 


The latest Santos Dumont airship 
is the smallest one in existence. “La 
Demoiselle” is his twentieth ma- 
chine and is also the fastest aerial 
craft built. It made 96 kilometers 
an hour on its run from Saint Cyr to 
Rambouillet on September 18th. 
Arrangements have already been 
made with Clement and Charron 
for the manufacture of one thou- 
sand of these machines. The Sibley 
Journal—November, 1909. 


In a newspaper article by the 
President of Yale University, pub- 
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FIFTY YEARS AGO 
IN THE ENGINEER 


Edited by J. F. Shapiro, ME ’61 


lished some time ago in the New 
York Times, a number of interest- 
ing facts were brought out concern- 
ing general culture. The hue and 
cry nowadays is “how much will it 
pay?” and in educational affairs as 
well as business the training which 
will repay the student soonest is 
the one sought after. Hence the 
technical schools are chosen in 
preference to those providing a 
more liberal education. And in this 
search for practical education, the 
desirability and utility of the lib- 
eral education is overlooked. The 
very words Greek or Latin are not 
in the vocabulary of the average 
business man, nor does he desire 
them to become acquainted with 
his son. But by general culture 
many other subjects beside the 
dead languages are meant. General 
culture is after all only broad mind- 
edness. A man with education looks 
beyond, sees the underlying reasons 
and necessary results of great 
movements .. . 

A moment’s consideration will 
show that all the qualities attrib- 
uted to the man of culture are es- 
sential to the engineer. They are 
not needed to better enable him to 
move in society, to converse with 
educated people, but in his daily 
occupation. Nothing is more neces- 
sary than the ability to weigh evi- 
dence. He may have a thorough 
knowledge of mechanics or ther- 
modynamics but still the problems 
he is forced to confront are not 
purely matters of science, other ele- 
ments enter. The human factor—the 
buyer and the seller, or employee 
and employer, combine to compli- 
cate matters. He must make ab- 
stracts of all that does not directly 
pertain to his project and consider 
all factors that do pertain to it. For 


example a power house project for 
a large city, introduces problems of 
real estate, taxes, insurance, rail- 
roading, freight, water rights, 
smoke liabilities, all combining with 
the actual problem of developing 
a certain amount of power from the 
potential energy of coal . . . The en- 
gineer must sift through great 
amounts of data and facts before 
he has completed his work, The 
man who has such work in hand 
must necessarily be a man of cul- 
ture... . The Sibley Journal—No- 
vember, 1909. 


Engineers as a rule have abom- 
inably poor memories, being com- 
pelled by custom, habit, and oft- 
times instruction, to virtual serfdom 
to handbooks, et al: whereas they 
should, it would appear, bend every 
effort to developing a trained fac- 
ulty of memory and cultivating re- 
liance upon it. 

There is no valid reason why an 
engineer should not remember facts 
as easily and readily as the politi- 
cian or schoolmaster names and 
faces. Ex-President Roosevelt is 
said to assign much of his success 
to a marvelous development of this 
faculty. At any rate, although 
knowing perhaps a thousand times 
as many individuals as you or I, he 
is said never to have failed in- 
stantly to recall a face and a name. 
If the engineer were studiously to 
make it his business to remember 
reliably he could duplicate this feat. 
But, on the contrary, he is ofttimes 
by instruction, led to believe that 
the memory is unreliable and that 
he is not to depend on it. This as- 
sertation I refute. I maintain that 
the memory faculty is dependable, 
and have had in my own experience 
many proofs of it... . Nothing, how- 
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ever trivial or momentary, escapes 
the attentive mind, and is perfectly 
recorded by a process more exact 


and permanent than the phono- . 


graphic record and the camera. It 
but remains for us to learn how to 
reverse the process, how to render 
instantly available the vast stores 
of knowledge forever treasured in 
the archives of the mind. ... What 
is the light that reveals all things 
arrayed in perfect order, for our in- 
stant use? It is absolute confidence 
or faith in the perfectness . . . of our 
memory faculty. It is fears and 
doubts, instilled by false or limiting 
beliefs, that lock the prison door, 
and bind and shackle the mind of 
man. The simple rule that I would 
offer, then, is this: 

Focus attention undividedly on 
the task at hand, carefully and thor- 
oughly and whole-heartedly regard 
all things, and all things will in the 
doing be accurately and completely 
recorded. Then, to use, know with 
perfect confidence, that the mem- 
ory is perfect, and it will be found 
that whatever fact is needed at the 
instant will spontaneously reveal it- 
self. The Civil Engineer—Novem- 
ber, 1909 


It has long been recognized that 
among the undergraduates of the 
college there is a lack of interest in 
the discussion of current engineer- 
ing problems. The general spirit 
among the students seems to be 
that they are getting enough tech- 
nical education when they do the 
assigned work, and any extra time 
spent on the subject they have 
chosen as a life profession is heart- 
ily begrudged. This is a mistake, 
and the thinking student readily 
admits it. 

We are going into a field of 
practical problems which demand 
of us not only the, ability to solve 
them, but also the. ability to con- 
vince others that that solution is 
the best one possible. It is this ex- 
tra ability of being able to meet 
men on their own ground and win 
them over to your way of thinking 
which often distinguishes the suc- 
cessful man from the unsuccessful, 
the employer from the employee. A 
training of this sort is not in the 
curriculum, but would be greatly 
encouraged by the students dis- 
cussing among themselves papers 
prepared by their fellows. The 
Civil Engineer—October, 1909. 
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SALES 
ENGINEERING 
UNLIMITED 











DEANE KEUCH 
Purdue University ‘53 


D..: KEUCH, One of 136 Dunham-Bush sales 
engineers, knows the advantages of being associated with a 
dynamic young company with extensive product lines. 


Following his engineering studies at Purdue, Deane joined 
Dunham-Bush as a trainee and soon became an application 
engineer. After a relatively short time he was assigned his own 
territory, working out of the Cleveland area sales office. 


In calling on consulting engineers, architects, plant engineers, 
wholesalers, contractors and building owners, Deane (like all 
Dunham-Bush sales engineers) finds it reassuring to be backed by 
his area office and the facilities of Dunham-Bush laboratories. 


Equally reassuring is the availability of complete lines. The range 
of Dunham-Bush refrigeration products runs from compressors 
to complete systems; the range of air conditioning products 
extends from motel room conditioners to a hospital's entire air 
conditioning plant. The heating line is equally complete: from a 
radiator valve to zone heating control for an entire apartment 
housing project. The Dunham-Bush product family even includes 
specialized heat transfer products applicable to missile use. 


If you'd like to know more about the company 
that offers “Sales Engineering Unlimited”, send for a copy of 
“This is Dunham-Bush”. 


bunaAm BUSH 


HEATING PRODUCTS AND ACCESSORIES 


AIR CONDITIONING, REFRIGERATION, 


Dunham-Bush, Inc. 


WEST HARTFORD 10, e CONNECTICUT, e U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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GAS TURBINE ENGINES 
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e The small gas turbine is an important aircraft 
support item used primarily for starting jet engines 
and providing on-board auxiliary power. The high 
compressed air and shaft outputs for its small size 
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and weight mark it as an important power source 
for common commercial use. AiResearch is the 
largest producer of lightweight gas turbines, ranging 
from 30 H.P. to the 850 H.P. unit pictured above. 


EXCITING FIELDS OF INTEREST 
FOR GRADUATE ENGINEERS 


Diversity and strength in a company offer the 
engineer a key opportunity, for with broad knowl- 
edge and background your chances for responsibil- 
ity and advancement are greater. 

The Garrett Corporation, with its AiResearch 
Divisions, is rich in experience and reputation. Its 
diversification, which you will experience through 
an orientation program lasting over a period of 
months, allows you the best chance of finding your 
most profitable area of interest. 

Other major fields of interest include: 
¢ Aircraft Flight and Electronic Systems — pioneer and 
major supplier of centralized flight data systems 


THE 


and other electronic controls and instruments. 
* Missile Systems—has delivered more accessory power 
units for missiles than any other company. AiResearch 
is also working with hydraulic and hot gas control 
systems for missile accessory power. 

¢ Environmental Control Systems — pioneer, leading 
developer and supplier of aircraft and spacecraft air 
conditioning and pressurization systems. 

Should you be interested in a career with The 
Garrett Corporation, see the magazine “The Garrett 
Corporation and Career Opportunities” at your 
College placement office. For further information 
write to Mr. Gerald D. Bradley... 


CORP SUR MATIOMm 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 
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Systems, Packages and Components for: AIRCRAFT, MISSILE, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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Manufacturers of Super-Refractories Only 





REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 


GRAPHITE ——— SILICON CARBIDE FUSED ALUMINA —— MULLITE 
MAGNESIA ZIRCON 
also 
CUSTOM PRODUCERS OF ELECTRICALLY FUSED REFRACTORY GRAINS 


LAVA CRUCIBLE-REFRACTORIES CO. 
PITTSBURGH, PA. 











New Kind of Missile with 


NEW 


} HIGGINS inh ENGINEERING BOOKS 


. . carry it with you wherever you go! 
Korn Electric Analog Computors 





Good news for draftsmen! New HIGGINS Urquhart Civil Engineering Handbook 
AMERICAN INDIA ¥* Cartridge on feeds 
the right amount of ink into pens and drawing 
instruments. No mess, no waste! Research Reactors 

Compact, rigid, plastic cartridge fits easily in 
pocket, purse or drafting sets. 

Stands on table, shelf, desk — won't roll off 
inclined drafting boards! Most convenient way ‘ , 
to fill pens — and so economical! Metallurgical Dictionary 


Beck Nuclear Reactors 





} AMERICAS INDIA ISK 
j 


Carson Production Handbook 


EASILY. Marks Mechanical Engineering Handbook 
NEATLY! 











Ask your art or drafting 
supply dealer for this new item. 


HIGGINS @é 
INK CO, INC. gt. The Cornell Campus Store 


Brooklyn 15, New York 


medi: 
The benle art medion tiegins Barnes Hall 
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HYDRAULICS IN YOUR FUTURE 


Muscle power for a ghost engine... 
another example of 
Denison’s hydraulic ingenuity 


UNIQUE ELECTRONIC SYSTEM 
developed to pre-test jet 
engine controls now eliminates the 
cost of building and operating a 
special engine test cell. 

In the system, an analog com- 
puter takes the place of the jet 
engine. Performance data received 
from the manufacturer is simulated 
on the computer, and is reproduced 
as electrical signals which, in turn, 
run the engine controls. 

To provide dependable muscle 
power for this control system, the 
company relies on Denison hy- 
draulic pumps and motors. The 
results provide more accurate 
records of performance than would 
be possible if actual engines 
were used. 

This is just one example of the 
ways in which hydraulic power is 
being used to spearhead improve- 
ments in production, testing, and 
other industrial operations. Find 
out how hydraulics fit into your 
future. Write Denison Engineering 
Division, American Brake Shoe 
Co., 1218 Dublin Road, Columbus 
16, Ohio. 


DENISON 
fovk to DENISON fr leadership in. fydraubic, development Mam a Rehm aas 
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Printing 
Promotes 
Progress 


THE CAYUGA PRESS 


113 E. Green St. Ithaca, N.Y. Phone 2-2781 











For Elegant Dining 


SERVING 27 Course Smorgasbord 


CORNELLIANS Saturday Nights 


SINCE 1 91 9 Banquets for Special Occasions 


Dinner in the Mural Lounge 


On the Hill 
it’s the Big Red” 





Open Daily 


11:00 a.m.-1:00 a.m. The Clinton House 


GRILL Collegetown 116 North Cayuga Street 
Ithaca 4-6443 
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steel dome. Largest of its kind in 
the world, the dome will protect 
an audience of more than 13,000. 


All-weather auditorium in Pittsburgh 
will be covered by a 415-foot 
diameter Nickel-containing stainless 


For Pittsburgh’s new auditorium... 


A“push-button umbrella roof” of Nickel stainless steel 
... the roof design of tomorrow 


Here’s the first of a revolutionary 
new type of roof design, destined to 
introduce a new concept in building. 

A simple concept, but a daring one. 
The domed roof of a building is 
divided into eight sections which 
nest together when opened. Push a 
button, and six of these sections 
glide quietly together around an out- 
side track. 

In Pittsburgh’s new all-weather 
auditorium, the push-button 
umbrella roof can be closed at the 
first sign of bad weather without 
disturbing the show. In private 
homes, a roof design like this could 
bring the beauty of nature right into 
the home. 
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But what material is lasting 
enough for a dome like this? Archi- 
tects and designers of the audito- 
rium looked into all types of 
materials. They selected Nickel- 
containing stainless steel. They 
selected Nickel stainless because it 
has the best combination of proper- 
ties for this purpose. For example 
it is one of the most weather-resist- 
ing, corrosion-resisting metals. 

Naturally, this is just one example 
of how designers are taking advan- 
tage of the unique properties of 
Nickel-containing metals. In the 
future, however, you may be design- 
ing a machine—not a spectacular all- 
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weather push-button roof. You might 
need a metal that resists corrosion, 
or wear, or high temperatures. Or 
one that meets some destructive 
combination of conditions. Here, too, 
a Nickel-containing metal could be 
the answer. 

But, whatever your field of study, 
in the future you can count on Inco 
for all the help you need in metal 
selection. Right now, if you’d like to 
get better acquainted with Nickel 
Stainless Steel, why not write Inco 
for “Stainless Steel in Product 
Design.” Write: Educational Serv- 
ices, The International Nickel Com- 
pany, Inc., New York 5, N. Y. 
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An old Indian visited the big 
city for the first time in his life. He 
entered a building and watched a 
little old lady step into a small 
room. 

The doors closed behind her. 
Lights flashed and a dial above the 
door moved from one up to ten 
and back again. A bell tinkled. The 
doors came open, and a beautiful 
young girl stepped out of the ele- 
vator. 

Blinking in amazement, the In- 
dian grunted, “Me should have 
brung um squaw.” 


“Mummy, why is it that Daddy 
doesn’t have much hair?” 

“Because he thinks a great deal, 
dear-” 

“But mommy, why is it that you 
have so much hair?” 

“Finish your breakfast dear.” 


oO ° oO 


Critic: “It strikes me as being 
an impressive statue, yet isn’t that 
rather an odd posture for a gen- 
eral to assume?” 

Sculptor: “It isn’t my fault. I had 
the job half done when the com- 
mittee decided they couldn't afford 
a horse for the general.” 


A student went over to the in- 
firmary. “Doc,” he said, “I feel so 
bad it makes me want to kill my- 
self.” 

“Now, now,” said the doctor, 
“you just leave that to us.” 


oO 2 oO 


Engineer: “Going around with 
women a lot keeps you young.” 

Second Engineer: “How come?” 

Engineer: “I started going around 
with women when I was a fresh- 
man two years ago and I’m still a 


freshman.” 
° ° ° 


The student had bought a new 
shirt and had found a slip pinned 
inside with a girl’s name and ad- 
dress and the request: “Please write 
and send a photograph.” Romance 
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stirred in the student’s heart. He 
sent off a letter and a picture of 
himself. A few days later a letter 
arrived which he opened with rac- 
ing heart. It read: “Thanks, I just 
wondered what kind of goof would 
wear such a dopey shirt.” 


° ° oO 


Use Mishmash Shaving Cream— 
no brush, no lather, no rub-in, no 
rub-off, no box, no nothing—just 
blood. 


2 oO 2 


On operations in the North At- 
lantic, the officer of the deck of a 
submarine glanced at the compass 
repeater on the bridge and noticed 
that they were off course. “Helms- 
man, mark your helm-” he shouted 
down the conning tower hatch. 

The reply came back. “One eight 
zero, sir.” 

“What the devil are you doing 
twenty degrees off course?” asked 
the officer. 

Up came the answer from the 
young seaman on helm duty, “Com- 
ing back from thirty, sir.” 


°° oO ° 


“I know a man who has been 
married for thirty years and he 
spends every evening at home.” 

“That’s what I call love.” 

“The doctor calls it paralysis.” 
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The doctor came out of the room 
and spoke to the anxious wife. 

“Frankly,” he said, “I don’t like 
the way your husband looks at all.” 

“Well,” replied the wife, “Neither 
do I, but he’s nice to the kids.” 


* oO 2 


A young man whose father had 
been hanged was filling out a col- 
lege application. After the usual 
hereditary questions, there was one 
asking the cause of the death of his 
parents. He thought awhile and 
finally put down his answer: 
“Mother died of pneumonia. Father 
was taking part in a public cere- 
mony when the platform gave 
way.” 


A drunk approached a_ large 
hotel in the windy city, Chicago, 
just as a gust of wind spun the re- 
volving doors. The drunk stepped 
back, looked up at the tall build- 
ing, turned to the doorman and 
said, “He'll never get her off the 
ground.” 

eo ° co 

Two Cornell M.E.’s were on their 
way home for vacation on a very 
cold day. They were riding a mo- 
torcycle, and the fellow in back 
was freezing so, when they stopped 
for gas, he took off his coat and put 
it on backwards, buttoning it up to 
keep out more wind. Soon after 
they started off again, they ran 
smack into a telephone pole. 

The policeman who called in 
about the accident reported the fol- 
lowing to the police chief: “The 
man riding in front was killed in- 
stantly. The man who was riding 
in back was still alive when we got 
there, but he died when we 
straightened out his neck. 


° o 2 


Old grandpap Zeke had wan- 
dered off into the Ozark woods and 
hadn’t showed up for supper. 
Young Zed, sent to look for him, 
finally located the old man stand- 
ing in some bushes. 

“Getting dark,” the boy said. 

“Yep.” 

“Ain't ye hungry?” 

“Yep.” 

“Well, ye comin’ home?” 

“Nope.” 

“Why ain't ye?” 

“Standin’ in a b’ar trap.” 


Then there’s the fellow who bred 
his parakeet to a tiger. He doesn’t 
know what he’s got, but when it 
talks, he listens. 

© ° 2 


The waitress was wondering why 
the elderly man was eating while 
his wife was staring out the win- 
dow. 

“Arent you hungry?” asked the 
waitress. 

“Sure am,” was the reply, “I’m 
just waiting till Paw gets through 
with the teeth.” 


THE CORNELL ENGINEER 





From research to finished product- 


Photography works with the engineer 


Photoelastic stress analysis helps the design engineer 


Sparks fly as the plant photographer pinpoint areas requiring extra strength. 


records a grinding technique for study. 


"Today photography plays many important roles in 
industry. It speeds engineering and production pro- 
cedures. It trains and teaches. It sells. In whatever 
work you do, you will find photography will play a 
part in improving products, aiding quality controls 
and increasing business. 


Careers with Kodak 


With photography and photographic processes becoming 
increasingly important in the business and industry of 
tomorrow, there are new and challenging opportunities at 
Kodak in research, engineering, electronics, design and 
production. 
If you are looking for such an interesting opportunity, 
write for information about careers with Kodak. Address: 
Giant machines produce a flow of photo-exact engi- Business and Technical Personnel Dept., Eastman Kodak 


neering drawings—save countless hours of drafting , . 
price Company, Rochester 4, N.Y. 


“@: EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 
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Color transparencies on 
the production line aid 
operators in assembly 
operations—save time 
and reduce errors. 
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Interview with General Electric’s 
Charles F. Savage 


Consultant—Engineering Professional Relations 


Q. 


A. 
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Mr. Savage, should young engineers 
join professional engineering socie- 
ties? 

By all means. Once engineers 
have graduated from college 
they are immediately “on the 
outside looking in,” so to speak, 
of a new social circle to which 
they must earn their right to be- 
long. Joining a professional or 
technical society represents a 
good entree. 


- How do these societies help young 
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engineers? 

The members of these societies 
—mature, knowledgeable men— 
have an obligation to instruct 
those who follow after them. 
Engineers and scientists—as pro- 
fessional people—are custodians 
of a specialized body or fund of 
knowledge to which they have 
three definite responsibilities. 
The first is to generate new 
knowledge and add to this total 
fund. The second is to utilize 
this fund of knowledge in service 
to society. The third is to teach 
this knowledge to others, includ- 
ing young engineers. 


Specifically, what benefits accrue 
from belonging to these groups? 


A. There are many. For the young 


engineer, affiliation serves the 
practical purpose of exposing his 
work to appraisal by other scien- 
tists and engineers. Most impor- 
tant, however, technical societies 
enable young engineers to learn 
of work crucial to their own. 
These organizations are a prime 
source of ideas— meeting col- 
leagues and talking with them, 
reading reports, attending meet- 
ings and lectures. And, for the 
young engineer, recognition of 
his accomplishments by asso- 
ciates and organizations gener- 
ally heads the list of his aspira- 
tions. He derives satisfaction 
from knowing that he has been 
identified in his field. 


How Professional Societies 


Q. What contribution is the young en- 


gineer expected to make as an ac- 
tive member of technical and pro- 
fessional societies? 


. First of all, he should become 


active in helping promote the 
objectives of a society by prepar- 
ing and presenting timely, well- 
conceived technical papers. He 
should also become active in 
organizational administration. 
This is self-development at work, 
for such efforts can enhance the 
personal stature and reputation 
of the individual. And, I might 
add that professional develop- 
ment is a continuous process, 
starting prior to entering col- 
lege and progressing beyond 
retirement. Professional aspira- 
tions may change but learning 
covers a person’s entire life span. 
And, of course, there are dues to 
be paid. The amount is grad- 
uated in terms of professional 
stature gained and should al- 
ways be considered as a personal 
investment in his future. 


How do you go about joining pro- 
fessional groups? 


While still in school, join student 
chapters of societies right on 
campus. Once an engineer is out 
working in industry, he should 
contact local chapters of techni- 
cal and professional societies, or 
find out about them from fellow 
engineers. 


Does General Electric encourage par- 
ticipation in technical and _ profes- 
sional societies? 


It certainly does. General Elec- 
tric progress is built upon cre- 
ative ideas and innovations. The 
Company goes to great lengths 
to establish a climate and in- 
centive to yield these results. 
One way to get ideas is to en- 
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courage employees to join pro- 
fessional societies. Why? Because 
General Electric shares in recog- 
nition accorded any of its indi- 
vidual employees, as well as the 
common pool of knowledge that 
these engineers build up. It can’t 
help but profit by encouraging 
such association, which sparks 
and stimulates contributions. 


Right now, sizeable numbers of 
General Electric employees, at 
all levels in the Company, belong 
to engineering societies, hold re- 
sponsible offices, serve on work- 
ing committees and handle im- 
portant assignments. Many are 
recognized for their outstanding 
contributions by honor and 
medal awards. 


These general observations em- 
phasize that General Electric 
does encourage participation. In 
indication of the importance of 
this view, the Company usually 
defrays a portion of the expense 
accrued by the men involved in 
supporting the activities of these 
various organizations. Remem- 
ber, our goal is to see every man 
advance to the full limit of his 
capabilities. Encouraging him to 
join Professional Societies is one 
way to help him do so. 


Mr. Savage has copies of the booklet 
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“Your First 5 Years” published by 
the Engineers’ Council for Profes- 
sional Development which you may 


have for the asking. Simply write 


to 


Mr. C. F. Savage, Section 959-12, 
General Electric Co., Schenectady 


5, a. ¥. 





*LOOK FOR other interviews dis- 
cussing: Salary © Why Companies 
have Training Programs ® How to 
Get the Job You Want. 
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